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The goal of science education largely remains to continue promoting science literacy within 
our societies, which includes equipping learners with the skills to evaluate and debate scientific 
issues and processes critically, along with the reasoning skills vital to making informed 
decisions. Accordingly, Socioscientific Issues (SSIs) have the potential to serve an important 
catalytic role in the acquisition of science literacy within the framework of science education. 
The theory of evolution is a topic embedded with SSIs and, if adequately addressed in the Life 
Sciences classrooms, can increase learners’ levels of science literacy. Research in South Africa 
on the theory of evolution has mainly focused on pre- and in-service teachers’ understanding 
and acceptance of the theory of evolution, as well as the challenges faced when teaching the 
topic in the classroom. What is absent from the literature is teachers’ pedagogical content 
knowledge (PCK) regarding the topic of evolution. The study presupposes that by integrating 
and addressing SSIs when teaching the theory of evolution, learners will engage with concepts 
of evolution meaningfully. PCK is the knowledge base that enables teachers to present and 
transform the content of the subject in order to make it comprehensible to learners (Shulman, 
1986). As a result of PCK, teachers become aware of learners’ difficulties, pedagogical 
representations and teaching strategies that enhance learners’ understanding of topics 
(Shulman, 1987).  
For this reason, the purpose of this study was to assess Life Sciences teachers’ pedagogical 
content knowledge when teaching and addressing SSIs embedded in the topic of evolution. By 
taking into account the diverse groups of learners in terms of origin, race, and religion in the 
Life Sciences classrooms, the study explores how teachers from different religious and cultural 
backgrounds address socioscientific issues when teaching particular concepts of evolution. 
The study sought to answer the question: How does the pedagogical content knowledge of 
grade 12 teachers manifest when teaching and addressing socioscientific issues embedded in 
the topic of evolution? To answer this question, the following sub-questions were addressed: i. 
What are the teachers’ conceptions of socioscientific issues embedded in the topic of evolution 
taught to Grade 12 learners?  ii. To what extent do teachers from different religious and cultural 
backgrounds address socioscientific issues when teaching particular concepts on the topic of 
evolution? 
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The study employed an explanatory mixed method approach and involved 28 Life Sciences 
from three different religious and cultural background, 16 teachers from Christian religion, 9 
teachers from Traditional African religion and 3 teachers from Muslim religion. Of the 28 
teachers, 14 of them are from township schools, 10 from suburban schools, two from 
independent schools, and two from Christian schools. Data were collected by administering an 
instrument for assessing pedagogical content knowledge for biological socioscientific issues 
(PCK-BSSIs). The data were analysed using a rubric, which helps to accommodate the 
responses to each question in the three different categories, namely inadequate understanding, 
eclectic understanding, and reform-based understanding.  
In response to the first research question, the findings revealed that the majority of Life 
Sciences teachers who took part in the study, acknowledged the necessity of addressing the 
socioscientific controversy embedded in the theory of evolution. In response to the second 
research sub-question, the findings revealed that only more than half of the Life Sciences 
teachers who took part in this study were categorised as having reform-based understanding. 
The research findings show that teachers’ acknowledgement of their learners’ religious and 
cultural convictions, which are perceived as antagonistic with the culture of scientific 
knowledge or interfere with acquisition of scientific concepts, enable them to select and design 
appropriate teaching strategies and activities. This in turn influenced their choice of appropriate 
pedagogical instructional strategies when addressing the socioscientific issues embedded in the 
theory of evolution, which results in a well-established manifestation of PCK.    
In light of the findings of this study, the researcher recommends that teachers pay particular 
attention to the recognition and acknowledgement of learners’ religious and cultural concerns 
as pivotal to the teaching of socioscientific topics embedded in the theory of evolution.  
Keywords: The theory of evolution, pedagogical content knowledge, socioscientific issues, 




I, Mokgadi Elizabeth Relela, student number: 215084671, declare that this dissertation is my 
own, unaided work. It is being submitted for the Degree of master’s in science education at the 
University of Johannesburg. It has not been submitted before for any degree or examination in 
any other Technicon or University. 
 
 




TABLE OF CONTENTS 
ACKNOWLEDGEMENTS ..................................................................................................... i 
ABSTRACT ............................................................................................................................. ii 
DECLARATION .................................................................................................................... iv 
ABBREVIATIONS ................................................................................................................. ix 
LIST OF FIGURES AND TABLES ...................................................................................... x 
FIGURES ............................................................................................................................... x 
TABLES ................................................................................................................................. x 
CHAPTER 1 ............................................................................................................................. 1 
1.1 Introduction ................................................................................................................. 1 
1.2 Background to the Study ............................................................................................. 1 
1.3 Problem Statement ...................................................................................................... 3 
1.4 Purpose of the Study ................................................................................................... 4 
1.5 Research Questions ..................................................................................................... 5 
1.6 Aims and Objectives of the Study .............................................................................. 5 
1.7 Research Design .......................................................................................................... 6 
1.8 Significance of the Study ............................................................................................ 8 
1.9 Organisation of the Study ........................................................................................... 9 
CHAPTER 2 ........................................................................................................................... 10 
2.1 Introduction ............................................................................................................... 10 
2.2. Socioscientific Issues in Science Teaching and Learning ........................................ 10 
2.2.1 The nature of socioscientific issues ....................................................................... 10 
2.2.2 How socioscientific issues promote learner development of science literacy. ..... 11 
2.2.3 Challenges faced by science teachers when addressing SSIs. .............................. 12 
2.3 The Theory of Evolution ........................................................................................... 13 
2.3.1 Why the theory of evolution is regarded as a controversial topic. ........................ 14 
2.3.2 Inclusion of the theory of evolution in the South African school curriculum ....... 16 
vi 
2.3.3 Controversy on the teaching of the theory evolution in other countries ............... 17 
2.3.4 The level of the teaching of evolution in South African schools .......................... 19 
2.3.5 Pedagogical approaches in the teaching of the theory of evolution ...................... 26 
2.4 Teachers’ Pedagogical Content Knowledge ............................................................. 30 
2.4.1 The study’s conceptualisation of the pedagogical content knowledge in relation to 
the topic of evolution ........................................................................................................... 31 
2.4.2. What is Pedagogical Content Knowledge? ........................................................... 31 
2.4.3 Science teachers’ pedagogical knowledge in relation to the theory of evolution . 31 
2.4.4 Development of teacher PCK for the teaching of the theory of evolution as a 
socioscientific topic .............................................................................................................. 33 
2.5 Summary of Chapter 2 .............................................................................................. 38 
CHAPTER 3 ........................................................................................................................... 39 
3.1 Introduction ............................................................................................................... 39 
3.2 Purpose of the Study ................................................................................................. 39 
3.2.1. Research questions ................................................................................................ 39 
3.2.2 Aim and objectives of the study ............................................................................ 39 
3.3 Research Design ........................................................................................................ 39 
3.4 Context and Sampling ............................................................................................... 40 
3.4.1 Research setting ..................................................................................................... 40 
3.4.2 Selection of the participants .................................................................................. 41 
3.4.3 Description of participants .................................................................................... 42 
3.5 Data Collection Procedure ........................................................................................ 42 
3.5.1 Adaptation of the PCK-BSSIs questionnaire ........................................................ 43 
3.5.2 Collecting quantitative data. .................................................................................. 44 
3.5.3 Collecting qualitative data. .................................................................................... 44 
3.6 Data Analysis ............................................................................................................ 45 
3.7 Validity and Reliability ............................................................................................. 46 
3.8 Ethical Considerations .............................................................................................. 47 
vii 
3.9 Summary of Chapter 3 .............................................................................................. 47 
CHAPTER 4 ........................................................................................................................... 48 
4.1 Introduction ............................................................................................................... 48 
4.2 Teachers’ Conceptions/Beliefs about the Socioscientific Issues Embedded in the 
Topic of Evolution ............................................................................................................... 49 
4.2.1 Life Sciences teachers’ conceptions of the socioscientific issues embedded in the 
theory of evolution. .............................................................................................................. 49 
4.3 Teachers’ Conceptions on the Socioscientific Issues Embedded in the Theory of 
Evolution .............................................................................................................................. 53 
4.3.1 Teachers’ conceptions of the content in the Life Sciences curriculum and the theory 
of evolution in particular ...................................................................................................... 54 
4.3.2 Teachers’ knowledge about examples of SSIs and their teaching ........................ 57 
4.3.3 Teachers’ perspectives on the need to address socioscientific issues. .................. 58 
4.4 How Teachers Addressed Socioscientific Issues when Teaching Particular Concepts 
on the Topic of Evolution .................................................................................................... 63 
4.4.1 Scenario on evolution by Natural Selection .......................................................... 66 
4.4.2 Scenario on the Evolution of Humankind ............................................................. 73 
4.4.3 Teacher’s perceptions on the necessity to address the SSIs embedded in the theory 
of evolution in relation to their pedagogical instructions when they address the topic in their 
classrooms. ........................................................................................................................... 84 
4.5 How the Pedagogical Content Knowledge of Grade 12 Teachers Manifests when 
Teaching and Addressing Socioscientific Issues Embedded in the Topic of Evolution ...... 87 
4.6 Summary of the Findings .......................................................................................... 93 
CHAPTER 5 ........................................................................................................................... 96 
5.1 Discussions ................................................................................................ -----------96 
5.2. Discussion of the Findings ........................................................................................ 98 
5.2.1 Teachers’ conceptions/beliefs about the socioscientific issues embedded in the 
topic of evolution. ................................................................................................................ 98 
viii 
5.2.2 The manner in which teachers from different religious and cultural background 
address the socioscientific issues when teaching particular concepts on the topic of evolution.
 101 
5.2.3 How the pedagogical content knowledge of Grade 12 teachers manifests when 
teaching and addressing the socioscientific issues embedded in the topic of evolution. ... 109 
5.3 Reflection on the Limitations of the Study ............................................................. 113 
5.4 Implications for Future Study ................................................................................. 115 
5.5 Conclusions ............................................................................................................. 116 
REFERENCES .................................................................................................................... 120 
APPENDIX 1 ........................................................................................................................ 138 
APPENDIX 2 ........................................................................................................................ 139 
APPENDIX 3 ........................................................................................................................ 141 
APPENDIX 4 ........................................................................................................................ 159 






AITW  Africa in the World  
ARV  anti-retroviral 
ASSAf  Academy of Science of South Africa 
CAPS  Curriculum and Assessment Policy Statement 
CRS  Cultural and Religious Sensitivity 
FET  Further Education and Training Phase 
GMOs  genetically modified foods 
HIV  Human Immunodeficiency Virus 
IAP  International Academy Panel 
NGSES Next Generation Science Standards 
NoS  nature of science 
NRC  National Research Council 
NSTA  National Science Teachers Association 
PCK  pedagogical content knowledge 
PCK-BSSIs content knowledge for biological socioscientific issues 
SA  South African 
SSI  Socioscientific Issue 
STEM  Science, Technology, Engineering and Mathematics 
USA  United States 
XDR TB Extensively Drug Resistant Tuberculosis 
  
x 
LIST OF FIGURES AND TABLES 
 
FIGURES 
Figure 4.1: Summary of how sub-question 1 was addressed .................................................. 49 
Figure 4.2: Life Sciences teachers’ personal teaching beliefs regarding the SSIs in the theory 
of evolution .............................................................................. Error! Bookmark not defined. 
Figure 4.3: Summary of how sub-question 2 was addressed .................................................. 64 
Figure 4.4: Teachers’ religious affiliations .............................................................................. 65 
Figure 4.5: Teachers’ perceptions on the necessity to address debatable controversial topics 
like evolution in their classrooms. ........................................................................................... 85 
Figure 4.6: The manner in which teachers address the SSIs embedded in the topic of evolution
 ................................................................................................................................................. 86 
 
TABLES 
Table 4.1: Teachers’ views about the inclusion of the theory of evolution in Grade 12 Life 
Sciences curriculum ................................................................................................................. 54 
Table 4.2: Teachers’ knowledge about the socioscientific issues embedded in the theory of 
evolution .................................................................................................................................. 57 
Table 4.3: Teachers’ perceptions on the need to address SSIs in their classrooms ................. 58 
Table 4.4 Teachers’ perspectives on the necessity to teach learners about SSIs embedded in the 
theory of evolution ................................................................................................................... 59 
Table 4.5: Teachers’ perspectives about the best ways of addressing SSIs embedded in the topic 






AN OVERVIEW OF THE STUDY 
1.1 Introduction 
One of the most important objectives of science education is to promote science literacy, which 
is achieved through the development of knowledge, reasoning skills, and critical thinking 
abilities in learners. This is key in making informed decisions and taking action in the current 
science-driven society (Bossér, Lundin, Lindahl & Linder, 2015). Different countries have 
revised their science curricula to accentuate this vision of science literacy as a goal for all 
learners (Roberts, 2007). It is generally recognised that science literacy is achieved by 
addressing socioscientific issues (SSIs) in the science classroom (Sadler, 2004). 
Chapter 1 gives an outline of the problem and its setting. Firstly, the background to the study 
is discussed by briefly exploring the controversy surrounding teaching the theory of evolution 
to South African high school learners. Secondly, a gap in the research is identified, which paves 
the way for the problem statement, purpose, and research questions. Thirdly, the chapter briefly 
discusses the research methodology, the data collection process, and the analysis thereof. 
Finally, the significance and organisation of the study are outlined. 
1.2 Background to the Study  
South Africa is home to diverse groups of people in terms of origin, race, and religion, hence 
its liberal system that allows the practise of religion of one’s choice. As such, many Christians, 
Jews, and Muslims reject evolution because the view opposes their religious beliefs (Yahya, 
2006). Evolution is, thus, a controversial topic to teach in the Life Sciences classroom where 
there are learners from diverse religious and cultural backgrounds. 
Scientific community have expressed their concern that many teachers, and the public at large, 
failed to acknowledge the theory of evolution as a scientifically testable phenomenon, and this 
is manifested in the way in which the teaching and learning of the theory take place (Stears, 
2016). While the scientific community welcomes the role of the theory of evolution as a guiding 
principle in Life Sciences, the general public appears to have a different point of view (Rutledge 
& Warden, 2006; Trani, 2004; Stears, 2006). In a joint statement on the teaching of evolution 
published by a network of 68 academies, the International Academy Panel (IAP) (2006) noted 
that the teaching of scientific evidence, data, and testable theories about the origins and 
evolution of life is being concealed, contested, or confused with theories not verifiable by 
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science. Consequently, some communities and teachers view the teaching of evolution as a 
way of negating the legitimacy of their religious convictions (Rutledge & Mitchell, 2002). 
There are a number of individuals in the educational sphere who hold the view that a person 
cannot believe in both the Divine and the theory of evolution, alluding to the idea that evolution 
is antagonistic to their religion (Hemenway, 1999).  
In the United States of America (USA) some parents forbade their children from being taught 
about evolution. These parents perceive the theory of evolution as intimidating and denigrating 
to their religious and cultural convictions (Meadows, Doster & Jackson, 2000). Moore (2003) 
maintains that the inclusion of evolution in the school curriculum in the USA has prompted 
court battles between parents, some religious and cultural groups, as well as education 
authorities. Resultantly, the teachers are caught in the feud seeing that they want to teach and 
enhance learners’ understanding of evolution; however, they do not want to impose on the 
moral values of their learners, their parents, or communities (Osif & Meadows, 2000). 
Berkman, Pacheko, and Plutzer (2008) postulated that this shows that even though scientists 
are conquering the legal battles regarding the necessity to teach the theory of evolution, they 
are defeated in the science classroom setup. A survey conducted by the National Science 
Teachers Association (NSTA) (2005) regarding the teaching of evolution revealed that 30 
percent of teachers were pressured to minimise, or even omit, evolution from the curriculum. 
Parents and learners were the primary source of pressure (NSTA, 2005). 
The South African school curriculum incorporated the theory of evolution in the Life Sciences 
curriculum in 2008. Evolution is a controversial topic; however, it must be taught in the South 
African Life Sciences classrooms where 80% of the population believe that God created the 
earth and the life on it (Scott, 2007). Hitherto, evolution was excluded from the curriculum 
because it was perceived as antagonistic towards the religious and cultural beliefs of the then 
SA Apartheid government (Lever, 2002). Currently, evolution accounts for 44% of Paper 2 of 
the Grade 12 Life Sciences final examination. This implies that there is a need for teachers to 
help students engage with this topic adequately.                
Teachers are conflicted when teaching the theory of evolution due to the many Socioscientific 
Issues (SSIs) embedded in the theory as they view the teaching of the topic as a way of negating 
the legitimacy of their religious and cultural convictions. Wu and Tsai (2007) defined SSIs as 
“social dilemmas with conceptual or technical associations with science” (p. 1166). Such issues 
of social and scientific relevance have been the subject of discussion in the Life Sciences 
classrooms for a number of decennaries (Parr, 2013). Discussions on these subjects are often 
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so emotionally charged that some have described them as antagonism therebetween two 
religious and cultural convictions (Ruse, 2005), with one side of the discussion geared towards 
the scientific advancement of humankind and at the end opposite geared towards the faith in 
the Devine. Teachers’ conceptions of SSIs affect their understanding and implementation of 
the curriculum, and ultimately impact on the decisions they make when planning and preparing 
for instruction (Ekborg, Ottander, Silfver & Simon, 2013).  
Teachers engage learners meaningfully by addressing SSIs, since the use of evidence-based 
reasoning is required and provides a context for understanding scientific information (Sadler, 
2004a; Zeidler, 2003). As such, learners develop a degree of moral reasoning, or evaluating 
ethical concerns, before they make informed decisions when solving problems (Zeidler & 
Nichols, 2009). In support, Osborne, Collins, Ratcliffe, Millar, and Duschl (2003) pointed out 
that democratic societies in the new century inevitably require science-literate citizens who 
have an understanding of the functioning of science, which enables them to engage in a critical 
dialogue about the political and moral dilemmas presented by science and technology. The 
rationale is that in science classrooms, learners should not only learn about scientific 
knowledge and processes but also on how to apply the knowledge when making decisions 
about heterogenous societal and personal issues (Sadler, 2004). Previous research has indicated 
that by addressing socioscientific issues during the teaching and learning of the controversial 
science topics, it provides a suitable context for developing scientifically literate learners. In 
addition, Klosterman and Sadler (2010) maintain that SSIs can serve as a starting point for 
understanding scientific content and the nature of scientific knowledge.  
1.3 Problem Statement 
The National Science Teachers Association (NSTA) (2012) emphatically reinforces the 
position that the theory of evolution is one of the key amalgamating concepts in science and 
should be accentuated in science education frameworks and curricula. Furthermore, the 
association acknowledged that if the theory of evolution is not adequately addressed, learners 
are deprived of the opportunity to attain the level of science literacy needed to prepare them 
for careers in Science, Technology, Engineering, and Mathematics (STEM) (NSTA, 2012). 
The National Academy of Science (2008) characterises evolution as the fundamental principle 
of contemporary science. In support, Lever (2002) described the theory of evolution as “the 
scaffolding of our current biological knowledge” (p. 40). This information provides 
confirmatory evidence that an understanding of evolution is considered an important aspect of 
science literacy. As early as (1973), Theodosius Dobzhansky, a major contributor to the 
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foundation of modern Biology, indicated that it is almost impossible to make sense of any 
Biology outside the theory of evolution.  
Regardless of its significance, the theory of evolution continues to hold a directionless position 
within many Life Sciences classrooms in SA (Stears, 2016). An important point to note is that 
there are Life Sciences teachers in South Africa who are expected to teach the theory of 
evolution, even though it is a topic to which they were never exposed in their initial teacher 
development (Mavuru, 2018).  
The research conducted in South Africa on the theory of evolution has focused mainly on pre- 
and in-service teachers’ understandings and acceptance of evolution (e.g., Coleman, Stears & 
Dempster, 2015) and teachers’ views and the challenges faced when teaching the topic in the 
classrooms (e.g., Coleman, 2006; De Beer & Henning, 2013; Mavuru, 2018). Not much has 
been done to determine teachers’ pedagogical content knowledge when teaching the topic. 
Consequently, the teachers’ ability to teach the theory of evolution as a topic embedded with 
socioscientific issues in the most knowledgeable manner corresponding with its significance to 
Life Sciences learners is of importance. Some international researchers have developed a 
framework for teaching SSIs (e.g., Zeidler, Applebaum & Sadler, 2011). But these studies have 
not determined what teachers need to realise, or be able to do, in order to incorporate SSIs in 
their Life Sciences classrooms (Han-Tosunoglu & Lederman, 2016).  
The current study aimed at determining the pedagogical content knowledge of Grade 12 Life 
Sciences teachers when teaching and addressing socioscientific issues embedded in the topic 
of evolution. The study sought to determine teachers’ conceptions of socioscientific issues 
embedded in the topic of evolution taught to Grade 12 learners. By taking into account the 
diverse groups of learners in terms of origin, race, and religion in Life Sciences classrooms, 
the study explored how teachers from different religious and cultural backgrounds address 
socioscientific issues when teaching particular concepts relating to the topic of evolution.           
1.4 Purpose of the Study  
The theory of evolution is one of the best authenticated theories in the history of science, 
backed by evidence from a large range of scientific disciplines, including geology, genetics, 
palaeontology, and developmental biology (Inan, Irez, Han-Tosunoglu & Cakir; 2017). Its 
contribution and significance in understanding life on Earth has been emphasised repeatedly 
by important international scientific communities, such as the National Research Council 
(NRC) (1998). The Life Sciences teacher is a significant determinant in the successful teaching 
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and learning of the theory of evolution in school science, thus it is important to establish their 
preparedness to implement this cause in the classrooms (Glaze, 2018). 
In this regard, it is important to determine Life Sciences teachers’ preparedness to teach the 
theory of evolution while addressing SSIs in Life Sciences teaching. To this end, the purpose 
of this study was to assess Life Sciences teachers’ pedagogical content knowledge (PCK) when 
addressing SSIs embedded in the topic of evolution. PCK is the knowledge base that enables 
teachers to present and transform the content of the subject in order to make it comprehensible 
to learners (Shulman, 1986). PCK allows teachers to become aware of learners’ difficulties and 
select pedagogical representations and teaching strategies that will enhance the learners’ 
understanding of the topic (Shulman, 1987). The Curriculum and Assessment Policy Statement 
(CAPS) (2011) for Life Sciences envisages a teacher who is knowledgeable about evolution 
by natural selection, the evolution of humankind, and biological evidence supporting the theory 
of evolution. Ideally, CAPS contemplates a teacher who is able to negotiate with such 
socioscientific controversial issues in the classroom efficiently and fruitfully aid learners in 
reconciling any religious or cultural aspects that learners might have. The study presupposes 
that by integrating and addressing SSIs when teaching evolution, learners will engage with 
concepts of evolution meaningfully. In that way, there would be no reason for teachers to 
exclude certain concepts due to religious or cultural beliefs. 
1.5 Research Questions 
The study sought to answer the question:  
How does the pedagogical content knowledge of Grade 12 teachers manifest when teaching 
and addressing socioscientific issues embedded in the topic of evolution?  
To answer this question, the following sub-questions were addressed:  
i. What are the teachers’ conceptions of socioscientific issues embedded in the topic of 
evolution taught to Grade 12 learners? 
ii. To what extent do teachers from different religious and cultural backgrounds address 
socioscientific issues when teaching particular concepts on the topic of evolution? 
1.6 Aims and Objectives of the Study 
The aim of the study was to establish Grade 12 teachers’ pedagogical content knowledge when 
teaching and addressing socioscientific issues embedded in the topic of evolution.  
In order to realise the aim of the study, the following objectives were set:  
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1. To identify teachers’ conceptions of socioscientific issues embedded in the topic of 
evolution taught to Grade 12 learners. 
2. To explore how teachers from different religious and cultural background address 
socioscientific issues when teaching particular concepts surrounding the topic of 
evolution. 
1.7 Research Design  
The study employed an explanatory mixed methods research design (Creswell, 2014). This is 
an appropriate design because it combines the strengths of both quantitative and qualitative 
research methods and compensates for their limitations (Pluye & Hong, 2014). The researcher 
collected quantitative data, analysed the data, and then used the data to inform qualitative data 
collected (Creswell, 2003). The design was suitable for this study to identify teachers’ 
conceptions on the teaching of the theory of evolution first, followed by exploring how these 
teachers addressed socioscientific issues when teaching particular concepts regarding the topic 
of evolution.  
A group of 28 Grade 12 teachers were randomly selected from the Johannesburg West district 
population of high school Life Sciences teachers. Of the 28 teachers 16 of them identified 
themselves as belonging to Christian religion, 9 of them identified themselves as belonging to 
Traditional African religion and 3 of them identified themselves as belonging to Muslim 
religion. Additionally, of the 28 Life Sciences teachers, 14 were from township schools, 10 
from suburban schools, two from independent schools, and another two from Christian schools. 
The sample was suitable for this study due to the high levels of diversity amongst teachers and 
learners in the schools in terms of values, culture, and ethnicity, which could influence the SSIs 
teachers hold. The assumption was that the teachers’ and learners’ religious and cultural 
backgrounds were likely to influence teachers’ instructional practices when teaching evolution. 
Berman (2017) and Kothari (2004) identified simple random sampling as an effective method 
as it gives equal opportunities to the population group being sampled.  
Data collection involved the administration of an adopted and adapted instrument for assessing 
Pedagogical Content Knowledge for Biological Socioscientific Issues (PCK-BSSIs) developed 
by Han-Tosunoglu and Lederman (2016). The instrument was developed in the USA to assess 
science teachers’ PCK for SSIs. Items in the instrument were developed based on Shulman’s 
PCK model (Shulman, 1986; 1987). According to Han-Tosunoglu and Lederman (2016), the 
items were first reviewed by a science teacher who had a strong background in both PCK and 
SSIs and then the items were examined and validated by five science teachers who had 
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experience and expertise with in-service science teacher education. There were two cycles of 
review and discussion among the five science teachers before there was 100% agreement that 
each item covered the necessary content of PCK and SSIs (Han- Tosunoglu and Lederman, 
2016).   
The first part requires teachers’ background information, which is science teaching orientation, 
while the second part of the questionnaire focuses on teachers’ understanding/beliefs about 
SSIs, which constituted the quantitative data for the current study. The third part of the 
questionnaire collected qualitative data where teachers responded to two scenarios on the 
teaching of natural selection and human evolution. Each scenario was targeted at assessing 
teachers’ knowledge domains on 1) knowledge of curriculum for SSIs (embedded in evolution) 
teaching; 2) pedagogical knowledge for SSI (evolution) teaching; 3) subject matter knowledge 
on evolution teaching; and 4) knowledge of learners on evolution teaching. The scenarios and 
questions are focused towards helping the participants reflect on their understanding and 
practices of the theory of evolution teaching. The questionnaire was administered in a 
controlled setting without any resources and communication with others. Approximately 45-
60 minutes were needed to complete the instrument. According to Fraenkel and Wallen (1990), 
a questionnaire allows data to be gathered more quickly than interviews, hence a sample of 28 
Grade 12 Life Sciences teachers was used.  
The rubric developed by Han-Tosunoglu and Lederman (2016) was used to analyse the data. 
The rubric helped to accommodate the responses to each question in one of three different 
categories: inadequate understanding, eclectic understanding, and reform-based understanding. 
These were quantified through descriptive statistics. Qualitative data were analysed 
deductively using the set of codes from the teachers’ knowledge domains measured by the 
instrument. Findings from quantitative data were compared with teachers’ responses on the 
scenarios to determine how the teachers’ conceptions of SSIs influence the way they teach and 
address them.   
The language used in the questionnaire was not ambiguous and was easily understood by the 
participants (MacMillan & Schumacher, 2010). Validity and reliability of the study findings 
were assured by sharing and discussing findings and conclusions with some of the participants 
for feedback and commentary in order to ensure accuracy and to confirm the findings.   
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1.8 Significance of the Study 
The study is envisaged to contribute to the field of science education in various ways. Firstly, 
once factors that improve the understanding and embrace the theory of evolution in the context 
of SSIs are better understood, science teachers will be better able to use SSIs as a way to nurture 
informed decision-making, which is a key part of science literacy. The National Science 
Education Standards define a scientifically literate individual as someone who is able to “use 
appropriate scientific processes and principles in making personal decisions” and “engage 
intelligently in public discourse and debate about matters of scientific and technological 
concern” (NRC, 1996, p. 13). This statement imply that Life Sciences teachers must equip their 
learners with skills such as, critical thinking skills, argumentative skills needed to make 
informed decisions, either personally or socially, about topics or issues that have a connection 
with science, rather than the stagnant acquisition of science concepts. The difficulty is that 
these reform documents do not address the degree to which Life Sciences teachers ought to 
employ their content knowledge when making decisions and what degree of influence affective 
factors, such as a person’s beliefs, can have yet still be considered an informed decision.  
Secondly, affective factors such as emotions and intuition are used in explaining decisions in 
the context of SSIs (Sadler, 2004; Sadler & Zeidler, 2004, 2005). However, it is unknown how 
the component, which influences acceptance of evolution, relates to the extent of emotions and 
intuition used in decision-making. This study will give science teachers a more complete 
picture of how Life Sciences-based SSIs is negotiated inside and outside the classroom.  
Thirdly, the research findings will contribute to the body of knowledge on the role of cultural 
and religious background in science teachers’ PCK for SSIs instruction, which is a neglected 
aspect in research. This is significant since educational reforms envision a system where all 
learners, irrespective of their cultural, religious, or social background features, have an 
opportunity to succeed (National Curriculum Statement R-12, 2011).    
Lastly, Sanders (1993), maintains that the paramount purpose for science education research is 
necessitated to implement the research in the classroom practices to enhance the functionality 
of science education by detecting the underlying challenges that impede effectiveness of 
teaching and learning Identifying gaps in teachers’ PCK when addressing SSIs embedded in 
the theory of evolution is important for assisting teacher trainers and curriculum designers to 
develop support materials that will help the teachers to develop the necessary skills to teach 
Life Sciences for understanding and applying the knowledge in real-life situations.  
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1.9 Organisation of the Study 
In Chapter 1, a discussion of each of the following sections is given: the background of the 
study, statement of the problem, the purpose of the study, the research questions, the aim and 
objectives of the study, the research design, and the significance of the study.   
This is followed by Chapter 2, which reviews relevant literature. In the first section, the 
researcher reviewed literature on socioscientific issues embedded in the theory of evolution, 
followed by the importance of teaching evolution to learners, and thirdly, the reason why 
evolution is a controversial topic to teach in other countries and in South Africa in particular. 
Lastly, the researcher provided a detailed discussion on science teachers’ PCK. This includes 
the conceptualisation of PCK and its role as the teachers’ knowledge base for teaching the 
theory of evolution. Chapter 3 provides an overview of the methodology of the study. It gives 
a description of the research design, setting, participants, instrumentation, procedures, and data 
analysis. The findings of the study and interpretation are provided in Chapter 4. Chapter 5 
consists of discussions of the research findings, implications of the study, recommendations 






This chapter provides a review of the literature that substantiates the theoretical foundation for 
addressing the research questions given in section 1.5. The objectives of this study are: firstly, 
to identify Life Sciences teachers’ conceptions of socioscientific issues embedded in the topic 
of evolution taught to Grade 12 learners, and, secondly, to explore how these teachers from 
different religious and cultural backgrounds address socioscientific issues when teaching 
particular concepts on the topic of evolution. Chapter 2 is made up of three main sections. Two 
sections discuss the two conceptual frameworks that guide the study, which are socioscientific 
issues (SSIs) and pedagogical content knowledge (PCK) as related to the topic of evolution.  
The other section presents the literature review on evolution as a topic embedded with SSIs 
and different knowledge domains required by teachers’ when teaching the topic of evolution.   
2.2. Socioscientific Issues in Science Teaching and Learning 
In this section, a review of the literature on the nature of SSIs, how socioscientific issues 
promote learner development of science literacy, and challenges teachers face when teaching 
evolution are presented. 
2.2.1 The nature of socioscientific issues 
The underlying objective and principle of science education for the next generation remains 
and will always be aimed at promoting science literacy, which provides learners with the ability 
to critically evaluate and debate scientific issues, along with the processes and logical thinking 
skills vital to substantiated decision-making (Association for Science Teacher Education, 2013; 
National Research Council [NRC], 2011). The research to date strongly suggests that the 
socioscientific issues have had profound implications for the betterment of science literacy in 
learners within the field of science education over the last two decades (Zeidler, Herman, & 
Sadler, 2019). SSIs are personally relevant, controversial, ill-structured problems that require 
scientific evidence-based reasoning to inform decision-making on such topics (Zeidler, 2014). 
Secondly, SSI education should employ the use of scientific topics with social ramifications 
that require learners to engage in dialogue, discussion, debate, and argumentation (Zeidler et 
al., 2019) Thirdly, SSI education should integrate implicit and/or explicit ethical components 
that require some degree of moral reasoning (Zeidler et al., 2019). This suggests th 
socioscientific issues in education require the simplification of strategies that empower learners 
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to make motivated decisions, examine, integrate, and assess a variety of sources of evidence 
and knowledge, apply virtuous understanding to attend sensibly to ethical issues, and be 
knowledgeable about the difficulties of the relations within contextualised science learning 
(Zeidler et al., 2019; Karahan & Roehrig, 2019).  Zeidler (2014) explained that teachers are 
crucial to any learning development and their methodology and pedagogical convictions guide 
their practices in their Life Sciences classroom. One approach to revamp the practices of 
science teaching is to employ socioscientific issues to provide context for learning; teachers’ 
convictions have been demonstrated to influence implementation of such an approach (Zeidler 
et al., 2019) 
2.2.2 How socioscientific issues promote learner development of science literacy. 
According to Roberts and Bybee (2014), one of the goals of science education is for all learners 
to attain knowledge that is applicable in dealing with science-related issues that they confront 
in their daily lives and for partaking in a democratic and scientifically complex society. Sharing 
the sentiments are, Sadler and Zeidler (2009) who pointed out that having a well-informed 
understanding of the consequences of scientific development on society is seen as an obligatory 
requirement for responsible members of society to make informed decisions and to enhance 
their lives. The interrelatedness between science and society is the backbone of science literacy 
and a well-established objective of ensuring scientific understanding. Scientifically literate 
individuals should be able to make decisions regarding everyday life regarding issues that 
involve science content (Sadler, 2011). Furthermore, a scientifically literate citizen is 
envisaged to be able to acknowledge and be conscious of the impact of science and technology 
on everyday life, make enlightened personal resolutions about issues and topics that involve 
science (PISA, 2015).                  
As underscored by to Sadler (2009) the incorporation of SSIs in science teaching and learning 
has the potential to promote moral reasoning and learners’ personal engagement with 
conflicting perspectives on issues relevant to their pattern of life and society in which they live 
in. This insinuates those learners explicitly bring their own experiences and perspective to the 
learning situation, thereby creating the potential to bridge the gap between school science and 
the learners’ worlds (Bossér et al., 2015). The above scholars underlined that through the use 
of social interactions and argumentation, science learners are given the opportunity to take a 
stand on issues related to science and society, while at the same time they are challenged to 
explore their own values and attitudes and those of others (Bossér et al., 2015).      
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In accordance with Greer and Glaze (2016), most teachers envisaged their learners to be well-
informed problem solvers and critical thinkers. This is corroborated by Simonneaux (2007), 
who underscores that in a democratic society, science learners should be capacitated in such a 
way that they will be able to debate controversial science affairs. Therefore, this suggests that 
learners must be comprehensively developed in such a way that they are able to formulate 
arguments based on evidence and express those arguments articulately inside, and outside, the 
Life Sciences classrooms. Zeidler, Sadler, Zeidler, and Khan (2014) pointed out that 
socioscientific argumentation offers learners opportunities to safely argue about topics, engage 
in research, and explore the connections between classroom content and the larger world. The 
authors underline that the crucial role of SSIs in science teaching and learning is to challenge 
learners to scrutinise the source and reference framework of data (Zeidler et al., 2014). In 
agreement, Sadler and Zeidler (2009) build on this by asserting that SSIs empower and 
motivate learners to think for themselves and establish well-grounded arguments applying 
scientific, and other, evidence to advocate their positions, beliefs, and opinions, regarding the 
topic. In concurrence, Kirchner, Paas and Kirshner (2009) put forward the view that the 
aforementioned goal (argumentation) of SSIs can be achieved through collaborative learning 
approaches, where learners are given opportunities to interconnect with each other as they 
render explanations for their claims, engage in discussions, and formulate their own arguments. 
As explained by Geer and Glaze (2016), it is the process of argumentation, and not the topic 
itself, that is of focus and of the utmost importance. 
2.2.3 Challenges faced by science teachers when addressing SSIs. 
For the greater benefit of educating future citizens, who are familiar with the scientific way of 
thinking and have the ability to use this knowledge for decision-making in their daily lives, 
various countries have included socioscientific issues in their science curriculum (Bayram-
Jacobs, Henze, Evagorou, Shwartz, Aschim, Alcaraz-Dominguez, Barajas, & Dagan; 2019). 
Correspondingly, scientific capabilities for the achievements of the goals in the science 
curriculum of most countries necessitate that science teachers should support learners to 
acquire skills such as reasoning skills, critical thinking abilities, argumentation skills, and the 
skills to assess the legitimacy of sources to become responsible citizens (Bybee, 2014). Several 
researchers in science education advocate that addressing SSIs in the classroom aims at 
engaging learners in dialogue, discussion, debate, and argument (Zeidler, 2014), and to provide 
an opportunity for the learners to realise the connections between science and their lives and to 
make well-informed decisions (Han-Tosunoglu & Lederman, 2016). The aforementioned goals 
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of science education, which aim to address SSIs during teaching and learning, suggest that 
science teachers are required to, not only, prepare learners for educational achievement, but to 
provide an education that nurtures science learners to become citizens who are cognisant of 
ethical, cultural, political, and economic topics that affect contemporary society (Han-
Tosunoglu & Lederman, 2016). The Next Generation Science Standards [NGSES], (2012) also 
confirmed that any education that focuses solely on the products of science disregards the 
application of science in real-life situations and disregards the fact that scientific ideas are 
socioculturally framed, developed, and implemented; such an education system is distorting 
the natural process of science.          
However, numerous studies on the teaching of SSIs reported that science teachers find using 
SSIs instruction challenging (Han-Tosunoglu & Irez, 2017; Simonneaux, 2014). In particular, 
science teachers are reluctant to use SSI approaches due to concerns regarding classroom 
management and their own abilities (Geer and Glaze, 2016; Simonneaux, 2014; Tidemand & 
Nielsen, 2017); time constraints linked to the curriculum (Tidemand & Nielsen, 2017); parental 
reaction, administrative pressures, and feelings of incompetence in content areas (Geer & 
Glaze, 2016). In addition, Geer & Glade (2016) pointed out that even though the focus of 
education in the modern era has shifted from teacher-centred to learner-centred, to date, most 
science teachers fail to take the steps to allow learners to become the drivers of content. In the 
same vein, Sadler (2011) noted that in many science classrooms, teachers are still at the centre 
stage of the classroom, acting as the only authority on, and the only justified “transmitter” of, 
scientific knowledge. The consensus view is that by allowing learners to share ideas through 
debate and problem-solving in the processes of teaching and learning, they are more open to 
seeing the connection between their world and the content they are presented with in the Life 
Sciences classrooms. To realise socioscientific goals in science classrooms, Life Sciences 
teachers are required to have certain expertise and understanding of teaching and learning of 
SSIs (Han-Tosunoglu & Irez, 2017).  
The following section reviews literature on the theory of evolution.   
2.3 The Theory of Evolution  
In this section, the following important issues are discussed: why the theory of evolution is 
regarded as a controversial topic; the inclusion of the theory of evolution in the South African 
school curriculum; the state of the teaching of evolution in South African schools, the state of 
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the teaching of the theory of evolution in other countries; and the pedagogical approaches to 
the teaching of the theory of evolution. 
2.3.1 Why the theory of evolution is regarded as a controversial topic. 
Evolution- means that all present-day forms of life have descended from, and are related to, 
those that lived in the past and may look different because they were modified from one 
generation to another (Retrieved from Gauteng Department of Education, Secondary School 
Improvement Programme (SSIP) Material, July 2020). In agreement, Glaze (2018) elaborates 
that scientist maintain that the processes and mechanisms, by which the modifications occur, 
apply to all living organisms within the various populations. Grade 12 Life Sciences 
Examination Guidelines (2017) explains that the theory of evolution is regarded as a scientific 
theory since various hypotheses relating to evolution have been tested (mainly from fossil 
records, comparative anatomy, biogeography, and genetics) and verified over time. The 
guiding principle of the theory of evolution is that all living organisms share a common 
ancestor. Pobiner (2016) underlines the pivotal role of the teaching and learning of the theory 
of evolution by asserting that as Life Sciences teachers we have the most crucial, personal, and 
universal story at our pedagogical hands. Pobiner’s (2016) thesis is that Life Sciences teachers 
have the opportunity of telling the scientific story, viz. the one concerning the deep origin of 
every human alive in the whole world at present. Kumala (2010) elaborates by asserting that 
our history of the theory of evolution connects us to all the organisms on the tree of life, and 
that a legacy can be established in Life Sciences classrooms that contemplates the diverse depth 
of time during which other species emerged.    
The theory of evolution is regarded as one of the most significant achievements in the 
intellectual history of science education (Deniz & Borgerding, 2018). It is on the same level as 
scientific theories such as the theory of plate tectonics and the theory of heliocentrism, which 
changed our view of the universe (Deniz & Borgerding, 2018). Similarly, the theory of 
evolution changed our outlook on species and the fact that species remained unchanged, which 
is now replaced by the perspective that new species can arise from an old species (Deniz & 
Borgerding, 2018). Berta, Pobiner, Beardsley, William, and Watson (2019) contend that the 
theory of evolution distinguishes itself from other diverse scientific theories due to the religious 
and cultural objections against the theory throughout the world. According to Ogunleye (2009), 
the public socioscientific controversy surrounding the theory of evolution is deeply embedded 
in individuals’ perceived antagonism between scientific understandings and the internal 
worldviews affiliated with the individual. Glaze (2013) maintains that it is the subject of the 
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evolution of humankind, and the emergence of new species, that causes the greatest antagonism 
among the public.   
Cobern (1996) emphasised that a worldview presents an individual with anticipations about 
what the world is really like and what must be deemed valid to have a good command of the 
world. Additionally, Pobiner (2016) asserted that worldviews are typically deep rooted, 
culturally dependent, and do not require rational thinking. Goldston and Kyzer (2009) further 
argue that worldview clashes can be directly seen in the USA where religious and cultural 
convictions consistently go face to face opposing scientific knowledge and practices. This is 
the premise on which teachers make important decisions regarding what can be taught, how it 
can be taught, and whether controversial socioscientific topics, such as the theory of evolution, 
should be taught at all (Goldston & Kyzer, 2009). In support, Glaze (2018) underlines a pivotal 
point by stating that it is in these same sciences classrooms, where the future generations of 
intellectuals are moulded, where Life Sciences learners figure out whether they can be 
confident, or lack confident, in science, the nature of science, and the theory of evolution, in 
particular.  
There is a growing body of literature that documents the antagonism between religious and 
cultural views and the theory of evolution as the main stumbling block to teachers’ and 
learners’ willingness to engage in the theory (Trani, 2004; Smith, 2010; Glaze et al., 2015; 
Borgerding et al., 2017). To this end, Life Sciences teachers are required to be prepared to teach 
the theory of evolution and Life Sciences learners are prepared to attempt to understand the 
information at hand. Berta et al. (2019) elaborates on this by asserting that the expectation is 
for all the Life Sciences teachers and their learners to actively participate in the teaching and 
learning of the topic, which they envision as antagonistic towards their religious and cultural 
worldview. This is not an insignificant concern, but topics covered in the classroom have an 
influence on how teachers will address that particular topic.    
Deniz and Borgerding (2018) emphasised that science instruction on the theory of evolution 
has the tendency to impact negatively on learners’ socio-cultural values by compelling them to 
invalidate their indigenous values. Hansson and Lindahl (2010) elaborate that due to the fact 
that school and home have different cultural background that intertwine within the learner; 
when they harmonise, there will be an acknowledgement and when they deviate there will be 
disacknowledgement. There is no compelling reason to argue that the controversial 
socioscientific nature embedded in the theory of evolution makes the teaching and learning of 
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this theory a difficult task for Life Sciences teachers to teach, and subsequently, if not remedied, 
the difficulty is transferred to those attempting to learn.     
2.3.2 Inclusion of the theory of evolution in the South African school curriculum 
Sutherland and L’Abbe (2019) note that during the apartheid era, South Africa’s school system 
was divided into the National Education System (based on Christian National Education, 1967-
1994) and the Bantu Education System (initiated in 1952). In addition, Abrie (2010) and Parle 
and Waetjen (2005) state that science education was discouraged in the Bantu Education 
programme. However, when taught, it was taught in a hyper-factualised manner, which was 
not to conducive learning. Abrie (2010) elaborates by pointing out that, although science 
education was allowed under the Christian National Education, the science of the theory of 
evolution was ignored completely. The above scholar goes on to say the ‘hidden’ curriculum 
during this time made creationism, patriotism, race relations, and religion part of the everyday 
school experience of white learners, (Abrie, 2010). Moreover, Dempster, (2006) details that 
prior to 1994, the theory of evolution was seldom mentioned in South African public schools, 
bearing in mind that the laws of the country and the education system were founded on 
Christian principles. 
The publication of the National Curriculum Statement for Life Sciences, a subject taught to 
learners in the Further Education and Training Phase (FET, Grade 10-12), Department of 
Education, (2003), marked a remarkable deviation from the preceding apartheid-era 
curriculum. The apartheid-era curriculum, according to Ramnarain and Padayache (2015), had 
a limited conception of science literacy that envisioned science as a static body of knowledge. 
Similarly, Le Grange (2008) puts forward the view that Biology, as it was previously known, 
became more focused on the study of plant and animal life, with the delinking of reality and 
value. Le Grange’s (2008) point of departure rests on the fact that the then Biology syllabus 
preconditioned learners to memorise whole lot of biological information that they had to 
reiterate when writing tests and examinations.   
In response to the above misfortunes of the previous curriculum, Dempster and Hugo (2006) 
pointed out that the first assignment undertaken by the democratically elected South African 
government in 1994 was to reform education, so as to provide all South Africans with equal 
opportunities to quality learning. The above scholars maintain that social transformation was 
the cutting edge in the new curriculum, with the goal of producing internationally competitive, 
literate, creative, and critical thinking citizens, (Dempster & Hugo, 2006). As stated by Stears 
(2016), the new curriculum deviated drastically from the previous curricula implemented in the 
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various departments of education that characterised apartheid South Africa. One of the many 
innovations of the science curriculum was the inclusion of content that was previously 
deliberately omitted from any curriculum as it was regarded as foreign to the principles of the 
Christian National Education (Stears, 2016). The most fundamental change was the 
inclusiveness of the theory of evolution in the Life Sciences curriculum in the year 2008 
(Stears, 2016).  
Equally important, the last decade has seen significant effort to promote the teaching of the 
theory of evolution in the Republic of South Africa. The Academy of Science of South Africa 
(ASSAf), an organisation which was inaugurated by former President Nelson Mandela in 1996, 
was established following the critical need for an academy of science in harmony with the 
dawn of democracy in South Africa. ASSAf is endorsed nationwide and acts as the country’s 
representative in the international community of science academies. The organisation 
acknowledged that the teaching and learning of the theory of evolution in schools is an 
extremely sensitive subject, particularly in faith-based communities (ASSAf, 2008). This is 
especially relevant in the South African context where Life Sciences teachers encounter 
learners who have a broad spectrum of beliefs about religion and culture and the theory of 
evolution. ASSAf (2008) highlighted that one of the positive impacts of the country’s transition 
to democracy is the open-mindedness to the body of knowledge that is universally 
acknowledged and successfully implemented by the scientific community for the benefit of 
society, which is vital in fulfilling the country’s developmental needs. In its position statement 
on the “Teaching Evolution in South African Schools”, ASSAf calls for the theory of evolution 
to be emphasised in the Life Sciences classrooms. The academy takes a position that it is 
unreasonable and inappropriate for any group of citizens (religious, cultural, or otherwise) to 
limit access of any youth to understanding the processes and workings of science (ASSAf, 
2008). In addition, ASSAf (2008) argues that failing to address the theory of evolution in an 
adequate manner, learners are disadvantaged by the lack of knowledge that would provide them 
with a sufficient background to be well equipped with knowledge that might stimulate interest 
in possible specialisations and professions related to the theory of evolution.                  
Lastly, as explained by Sutherland and L’Abbe (2019), the theory of evolution education is 
significant to the South African general public, to pride ourselves on our fossil resources. 
2.3.3 Controversy on the teaching of the theory evolution in other countries 
Even though the theory of evolution is effectively backed and uncontroversial in the scientific 
community, it is not accepted by the general public and is a contentious subject in numerous 
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countries (Scott, 1997). According to Allgaier (2010), some controversy also exists in the 
United Kingdom concerning the teaching of evolution. 
In a study to investigate Muslim teachers’ conceptions of evolution in several countries, 
Clement (2015) revealed that Christian teachers and Muslim teachers in Lebanon are better 
equipped to acknowledge the theory of evolution than other Muslim groups. However, the 
above scholar reports that the individuals from Muslim groups who do acknowledge the theory 
of evolution have reimagined it to exclude the evolution of humankind (Clement, 2015). 
Correspondingly, in a study to investigate evolutionary views of Muslim science teachers from 
diverse contexts, such as Canada and Pakistan, Asghar (2013) revealed that most teachers were 
willing to accept the evolution of living organisms other than the evolution of humankind. They 
discarded the evolution of humankind because it was antagonistic towards their Islamic belief 
system (Asghar, 2013). In a case study to investigate the position of Life Sciences professors 
and teachers on biological evolution in the Middle Eastern Societies, BouJaoude et al (2011) 
revealed that the majority of Muslim professors and teachers, who accept the theory of 
evolution, reinterpret it to exclude the evolution of humankind. Furthermore, their results 
revealed that some Muslim teachers rejected the theory of evolution altogether, including the 
theory of evolution by natural selection and the evolution of humankind, and that it should not 
be taught (BouJaoude, et al., 2011). The above study also revealed that some professors and 
teachers indicated that they teach the theory of evolution explicitly and advocate that it should 
be taught (BouJaoude, et al., 2011).                  
In a case study on the analysis of the science technology preservice teachers’ opinions on the 
teaching of the theory of evolution, Toman, Karatas and Cimer (2014) revealed that preservice 
teachers disapproved of teaching the theory due to its controversial nature. Teachers in a study 
by Toman et al. (2014) pointed out that they do not want to be associated with the topic. Firstly, 
due to the fear of being stigmatised by the society. Secondly, teachers pointed out that they do 
not know how the learners would react to the socioscientific controversy surrounding the theory 
of evolution due to their religious and cultural beliefs, thus they are at risk of failing to control 
the classroom. 
According to Crawford, Zembal-Saul, Munford, and Friedrichsen (2005), and Sinantra, 
Southerland, and McConaughy (2003), the findings of the research conducted on the 
acceptance of the theory of evolution around the globe disclose that there is a negative 
relationship between religious conviction levels and positive attitudes developed towards the 
theory of evolution. Apaydin & Surmeli (2009) underscore that the rationality behind the 
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perceived antagonistic relationship between the theory of evolution and people’s religious and 
cultural worldviews is caused by the incommensurable standpoint of the origin of humankind. 
Similarly, Kilic, Sora and Graf (2011) state that the main source of justifications, provided by 
Life Sciences teachers failing to address the socioscientific controversy surrounding the theory 
of evolution during teaching and learning, is that teachers are troubled that they might fail to 
answer questions posed by curious learners. Furthermore, in their findings, Kilic et al. (2011) 
indicated that inadequate support and guidance from education teacher development 
programmes on how to address socioscientific controversy embedded in the theory of evolution 
was also one of the reasons preventing teachers from addressing the topic meaningfully in their 
Life Sciences classrooms.  
2.3.4 The level of the teaching of evolution in South African schools  
A decade has passed since the introduction of the theory of evolution in the South African Life 
Sciences curriculum, yet it is clear that the theory of evolution is not well understood among 
those who deliver the knowledge to learners and that misleading understanding is transferred 
to those who are committed to understanding it (Sutherland and L’Abbé, 2019). South Africa 
is home to diverse groups of people in terms of origin, race, and religion; thus, it has a liberal 
system that allows the practice of religion of one’s own choice. Consequently, deeply held 
religious views in the country (for example, the views of Christian, Jewish, Muslim, and even 
traditional African religions) remain a stumbling block to the teaching and learning of the 
theory of evolution as the notion is viewed as being antagonistic to their religious and cultural 
convictions (Yahya, 2006).      
In the current South African curriculum, as stated in the Life Sciences Examination Guidelines 
Grade 12, (2017), evolution constitutes 44% (66 marks) of Paper 2 of the Grade 12 Life 
Sciences exam. This places a great responsibility on teachers to teach this section completely, 
to enable their learners to pass the exit-level matriculation examination at the end of Grade 12. 
However, research has demonstrated that many South African teachers do not accept the theory 
of evolution (Kirsten, 2013; Stears, 2012). Furthermore, these teachers initially felt a sense of 
internal conflict owing to the fact that they were expected to teach a topic they had not studied 
in their initial training, in which they had no teaching experience, and towards which they had 
negative views (Abrie, 2010; Kyriacou, 2013, Mpeta, 2013).  
As stated in Stears (2016), the South African education system is centralised and prescribes 
what teachers are required to teach. It is influenced by the National exit-level matriculation 
examination; the National Senior Certificate, which dictates admission to tertiary education.  
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The highly prescriptive nature of the curriculum and external assessment monitored by 
UMALUSI make it impossible for a teacher to exclude the topic of evolution at Grade 12 level. 
It is a well-known secret in the education sector that schools are judged by the results they 
produce in Grade 12. And no school, or teacher, wants to be categorised as an underperforming 
school or underperforming teacher. Accordingly, Life Sciences teachers are obligated to 
address the topic of evolution adequately as there are accountability issues at the end of the 
year. A study conducted by Keke (2014) on “understanding Life Science teachers’ engagement 
in ongoing learning through continuous professional development programmes” revealed that 
teachers still listed the theory of evolution among the topics they found most difficult to teach 
(Keke, 2014).  
2.3.4.1 Antagonism with religion 
As stated in Pobiner, Beardsley, Berta & Watson (2018), there is an overwhelming acceptance 
among biology and science education organisations of the theory of evolution as the basic 
principle for understanding all of biology and its power in harmonising the sciences. There are, 
however, religious, and cultural dissatisfactions worldwide to the teaching and learning of the 
theory of evolution in the Life Sciences classrooms (Berta et., al, 2019). According to Berta et 
al. (2019), these dissatisfactions are mostly characterised by the supposed antagonism between 
the theory of evolution and peoples’ religious and cultural views, which are deemed as 
important components of an individual’s cultural identity. Relevant literature related to the 
effective teaching and learning of the theory of evolution established several stumbling blocks 
that Life Sciences teachers faced when teaching the theory of evolution. One of the challenges 
identified by earlier evolution researchers is the contention with religion, this includes both the 
teachers and the learners (Trani, 2004; Rutledge & Mitchell, 2002; Aguillard, 1999). 
Studies carried out in the USA and Canada showed that many learners who have strong 
religious values and beliefs tend to hold negative attitudes towards school science (Roth & 
Alexander, 1997). This is especially true with regard to the controversial socioscientific topic 
such as the theory of evolution as it is viewed as contradictory to their religious belief system. 
As reiterated by Mavuru and Ramnarain, (2016), some of the religious and cultural beliefs that 
learners hold may defy scientific knowledge and reasoning and, as a result, the learner become 
confused on what to follow or believe. Okafor (2011) concurs with the sentiments; his study 
involving a Nigerian Junior Secondary school revealed that religious and cultural beliefs 
significantly influenced the learners’ understanding of some biological concepts. 
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Glaze (2013) makes a persuasive argument on the fact that we cannot pretend that religion does 
not play an integral role in the endorsement and negation of the theory of evolution. The 
academic argued that it is necessary that Life Sciences teachers acknowledge the power of 
religious and cultural beliefs in the classroom during the teaching and learning of the theory of 
evolution (Glaze, 2013). Hermann (2012) shares these sentiments and draws to the attention of 
the teachers to facilitate an understanding of evolution among their learners by recognising that 
the religious and cultural beliefs of the learners can impact their desire, or ability, to learn. 
Accordingly, Reiss (2009) suggests that addressing aspects of religion in the science class 
could help learners better understand the strength and limitations of science, the nature of 
scientific claims, and the importance of social contexts in science. Reiss’s views rest on the 
assumptions that avoiding issues of science and religion when they are relevant to learners may 
not only lead to a poorer understanding of science, but it may increase the chance that some 
learners view science as irrelevant and unconnected to their worldviews (Reiss, 2009). In 
agreement, Smith (2010b) also reprimands that these issues must be unburdened directly, 
explicitly, and openly. A research conducted by Mpeta (2013) showed that religion played an 
important role in both learners’ and teachers’ views on evolution. Furthermore, Abrie (2010) 
found that student teachers who were more religiously observant were more opposed to 
teaching evolution than their fewer observant peers.     
A comprehensive body of research points to the influence of religion on the acceptance of the 
theory of evolution. A study reported by Naude (2013) on Christian teachers and the theory of 
evolution demonstrated that some Christian teachers are creationist and believe that God is the 
creator of Heaven and Earth, they acknowledge the fact that God created life in six days, as 
asserted in the book of Genesis. Similarly, in a study conducted by Yalvac (2011), whose 
research focused on teachers and learners from the Islam faith, his findings were that most 
Muslim teachers and learners were found to be anti-evolutionist, as they believe the theory of 
evolution to be contrast with their religion. The above scholar emphasised that most teachers 
who participated in the study were creationist and accordingly believed that all life on earth 
was created by Allah. In a case study to investigate the difficulties faced by teachers with strong 
religious beliefs when teaching the theory of evolution, which included both Christian and 
Muslim teachers, Pillay (2011) revealed that all the Muslim teachers and almost all the 
Christian teachers were of the view that their religious beliefs negate the theory of evolution. 
Furthermore, the research also established that a lack of content knowledge also significantly 
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contributed to the teachers’ opposition towards the teaching and learning of the theory of 
evolution (Pillay, 2011). 
The literature on theory of evolution education in South Africa has demonstrated that some 
Life Sciences teachers experience a conflict between their own religious convictions and the 
requirement by the curriculum to teach the theory of evolution and some are worried about 
parents’ and learners’ attitudes towards the topic (Abrie, 2010; Waetjen & Parle, 2005; Sanders 
& Ngxola, 2009). As a result of poor evolution education in high schools, students arrive at 
institutions of higher learning robbed of sufficient prior content knowledge, or scaffolding, on 
which to build learning the theory of evolution on (Waetjen & Parle, 2005).  
Berta et al. (2019) underscores the fact that Life Sciences classrooms should provide learners 
with the opportunity to understand the theory of evolution in a manner that is directly 
proportional with its significance. In their arguments for endorsement of the theory of 
evolution, the views of Berta et al. (2019) rest on the fact that learners may choose to deny the 
theory due to their religious and cultural backgrounds, but to be scientifically literate, it is 
necessary that the Life Sciences learners understand how and why scientists consider the theory 
to be the fundamental building block in Life Sciences. Reiss (2019) agreed with the sentiments 
by underlining that the pivotal role of the Life Sciences teachers is not to convert learners, who 
do not accept the theory of evolution, to accept the theory. The author goes on to emphasise 
that the pivotal role played by Life Sciences teachers should be to build a sensitive multicultural 
classroom environment that aims to promote those learners who are most uncomfortable with 
the theory of evolution to engage in the topic on their own free will (Reiss, 2019). It is important 
that all Life Sciences learners will be able to discover and acknowledge the theory of evolution 
in a classroom atmosphere that does not compel them to choose between science and their 
religious and cultural convictions. From this perspective, previous science research has 
advocated for the need to administer the theory of evolution in a classroom atmosphere that 
acknowledges the religious and cultural controversies surrounding the topic, with the aim of 
focussing on an increased scientific understanding as opposed to the endorsement of the theory 
of evolution (Wiles & Alters, 2011; Southerland & Scharmann, 2013; Wiles, 2014, Berta et al., 
2019; Reiss, 2019). In concurrence, Barnes et al. (2017) underscored the fact that the strained 
relationship between Life Sciences learners’ (or teachers’) religious and cultural worldviews 
and the teaching and learning of the theory of evolution can most meaningfully be administered 
when the perceived antagonism is reduced. In support, Alters and Nelson (2002) pointed out 
that the perceived antagonism between the theory of evolution and individuals’ worldview can 
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be minimised by adopting a social constructivist approach during the teaching and learning of 
the theory of evolution. Social constructivism is described by Wertsch (1991) as a view of 
learning that endorses that knowledge is constructed by society and is based on the context, 
and that an individual’s cognitive capacity is located centrally within his or her historical and 
cultural background. Accordingly, Alters and Nelson (2002) contend that the teaching and 
learning of the theory of evolution require teachers to discover what their learners know and 
believe, with regard to the communities in which they belong. This is particularly important as 
Coleman (2006) underscores the fact that the vast majority of the South African learners are 
customarily religious and believe that they will not acknowledge the theory of evolution.          
2.3.4.2 Life Sciences teachers are not capacitated to address controversial subjects.  
Religious and cultural dissatisfactions are not the only stumbling blocks impacting the teaching 
and learning of the theory of evolution, one of the stumbling blocks is the inability to address 
the socioscientific controversy surrounding the theory of evolution (Sutherland & L’Abbe, 
2019). As defined by Kus (2015), the overriding objective of the inclusion of socioscientific 
controversial topics in the science curriculum is to enrich learners in gaining certain value and 
skills necessary to become informed citizens. In South Africa, the Curriculum and Assessment 
Policy Statement (CAPS), Department of Basic Education (2011) stated that socioscientific 
controversial topics, such as the theory of evolution should be emphasised, despite the fact that 
teachers face the challenging task of addressing such topics in the science classroom. In 
agreement, Mnguni (2018) claims it is prominent in the literature that the curriculum is unable 
to guide Life Sciences teachers to scientifically reliable sources of information on how to 
address those topics during teaching and learning.  
The ability to discuss controversial topics, in a logical manner while being respectful of 
learners’ beliefs and sensitive to their emotional states, forms a cornerstone of democracy 
(Sutherland & L’Abbe, 2019). Chikoko, Gilmour and Harber (2011) underscored that true 
democracy strives to increase interest in science teaching and learning and to facilitate active 
citizenship, in which individuals are capable of making wise and informed choices and, as such, 
learners are required to behave in a democratic manner in their daily lives. However, the above 
scholars propound the view that as with the lack of content knowledge, South African Life 
Sciences teachers are not better equipped with pedagogical skills required to manage the 
discussion of controversial topics in their classrooms (Chikoko et al., 2011). In a case study to 
investigate teachers’ views and pedagogical practices when teaching the topic of evolution to 
Grade 12 learners, Mavuru (2018) revealed that while they acknowledged the importance of 
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the teaching and learning of the theory of evolution in the Life Sciences classrooms, 
participating teachers expressed their inability to properly address the theory of evolution, 
notably when faced with learners from different socio-cultural and religious beliefs, which are 
perceived as antagonistic to the theory of evolution. In support, Sutherland and L’Abbe (2019) 
maintain that South African Life Sciences teachers are not adequately equipped in facilitating 
the discussions on socioscientific controversial topics, such as the theory of evolution, in their 
classrooms. Several South African studies have demonstrated a clear correlation between the 
teachers’ avoidance of the theory of evolution in their teaching with their inability to address 
the socioscientific controversy surrounding the topic (Chikoko et al., 2011; Tshuma & Sanders, 
2015; Sanders & Makotsa, 2016). The consensus seems to be that some Life Sciences teachers 
avoid addressing the socioscientific aspects of the theory of evolution due to their inability to 
discuss and debate the topic reasonably, intelligently, and in a more democratic manner. There 
is a need for Life Sciences teachers to be the agents of educational change, as the ambassadors 
between science and the population, and the only ones in the forefront of the teaching and 
learning of the theory of evolution. Glaze and Goldston (2015) draw attention to the fact that 
it is of paramount importance that the Life Sciences teachers propagate science explicitly and 
enter Life Sciences classrooms with the appropriate planning to teach socioscientific 
controversial topics, such as the theory of evolution, adequately considering that their point of 
view with regard to the teaching and learning of the theory of evolution will automatically 
affect their learners understanding of the theory.  
2.3.4.3 Limited time allocated to teach the theory of evolution. 
According to Sutherland and L’Abbe (2019), one of the stumbling blocks faced by Life 
Sciences teachers during the teaching and learning of the theory of evolution is the limited time 
allocated to teach the topic meaningfully. Chikoko et al. (2011) elaborate by stating that a major 
impediment to facilitating discussions and arguments is the limited time given to teach the 
topic. In the same manner, Mavuru’s (2018) study revealed that teachers stated that the topic 
is too difficult and has a lot of content that needs to be covered within a short period of time, 
before the learners write their preliminary and final examinations, therefore they do not have 
the time to discuss the topic fully in their classrooms.    
One could say that there is a possible justification of teachers’ difficulties with the amount of 
content and the short period of time allocated to teaching both the theory of evolution by natural 
selection and the evolution of humankind. The Grade 12 Annual Teaching Plan, or Pace Setter, 
indicates that the Learning Programme Guideline for Life Sciences (CAPS, 2011) suggests a 
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total of four weeks in which Life Sciences teachers are to teach the theory of evolution, which 
gives two weeks to cover evolution by natural selection and two weeks for the evolution of 
humankind. Considering all the factors, namely inadequate content knowledge and the 
controversial nature of the theory of evolution, the teachers’ worries might have been justified 
(Molefe, 2014). As cited in Sutherland and L’Abbe (2019), in interviews with teachers and 
students, Chikoko et al. (2011) found that schools and universities are likened to factories in 
which time constraints and standard assessments produce graduates like products are produced 
on a factory line. Both students and teachers are afraid to broach the controversial issues in the 
classroom for fear of persecution. From the students’ perspective, they might lose marks they 
need to achieve a pass in a subject. Teachers, on the other hand, want to maintain a closed and 
safe environment for fear of legal action from students, the school, or parents, (Chikoko et al., 
2011). Ngxola (2012) points out that for an innovation to be successful, planned guidelines are 
essential as they give practical guidelines to teachers and help them to plan for sequenced 
learning, teaching, and assessment.  
2.3.4.4 The idea of “Social Darwinism” 
South Africa holds a claim to the umbilical cord of humankind, the Cradle of Humankind, 
where many of the fossils were found. However, the work of Parle and Waetjen (2005) makes 
the point that a number of students understand the nature of popularisation as an effort to 
vindicate the ‘primitiveness’ of Africa and her people; a challenge that might not be taken into 
account when teaching the theory of evolution. In terms of planification, Parle and Waetjen 
(2005) identified the necessity to design a well-established fundamental base module, which 
must be relevant and accessible to students. Accordingly, they came up with a module that will 
focus mainly on Africa, named Africa in the World (AITW). In their view, the evolutionary 
science serves an important purpose because it introduces students to a world of theory that is 
arguably one of the most important for sense making. The more substantial reason for this 
module was that the continent of Africa plays a central role in any account of evolution (Parle 
&Waetjen, 2005). This centrality to human history has often been invoked by politicians and 
hyped by media as evidence of the need for respect of Africa and her people. Parle and Waetjen 
(2005) note that teaching the AITW module took a different position, which strongly suggested 
that there is strong resistance from students against the teaching of the evolution of humankind. 
The module was perceived by many students to be a new attempt to assert the ‘primitiveness’ 
of African people (Parle & Waetjen, 2005). The above scholars noted that Black African 
students are especially antagonistic to the teaching and learning of the theory of evolution 
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because the topic is perceived as ‘Westernised science’ and it opposes their belief system. Some 
of the students felt that the theory of evolution portrayed African people as closer to earlier 
hominids, the instructors were accused of making the claim that Africans were closer to African 
ape ancestors because they were still in Africa. Additionally, it was reported that the natural 
selection theory of ‘survival of the fittest’ logic was also employed by students to explain why 
some people were now wealthy while others were poor (Parle & Waetjen, 2005). 
Social Darwinism is a new challenge, in addition to the difficulties faced by Life Sciences 
teachers in the teaching of the theory of evolution worldwide, such as the antagonism towards 
the religious and cultural backgrounds of both learners and teachers, the misconceptions 
associated with the theory, and lack of content knowledge. The available evidence seems to 
suggest that as much as South Africa takes pride in the Cradle of Humankind, and the Out Of 
Africa Hypothesis, it might be difficult to teach the theory of evolution to Black African 
learners in Africa. It would seem the more we apply a remedy to the wound, the bigger the 
wound becomes; however, this is not an unimportant matter, topics covered in the classrooms 
do matter. 
2.3.5 Pedagogical approaches in the teaching of the theory of evolution  
By virtue of the controversial nature of socioscientific issues, the pedagogical approaches to 
teaching the theory of evolution differ greatly (Hermann, 2013). Accordingly, Reiss (1992) 
proposed three practicable approaches for addressing the controversial issues in science 
classrooms (as explained in Hermann, 2013), namely advocacy; affirmative neutrality, and 
procedural neutrality.  
Advocacy occurs when the teachers support the theory of evolution by teaching the science of 
the theory only without addressing the religious and cultural issues surrounding the theory of 
evolution, which may impede on the learners’ understanding of the theory (Hermann, 2013). 
A study conducted by Berkman and Plutzer (2011) revealed that 28 percent of the teachers 
surveyed were found to be strong ‘advocates’ of the teaching of the theory of evolution, this 
means that teachers in this category are teaching the science and disregarding the 
socioscientific issues surrounding the theory. Moore et al. (2011) forewarned those learners 
with strong religious convictions in these classrooms are unlikely, but not impossible, to 
comprehend the theory of evolution. Similarly, Meadows (2009) underscored that when 
learners are informed that they will be concentrating on the science only without having a 
discussion on the religious and cultural aspects, they often take it as an insinuation that their 
faith is irrelevant.   
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The second approach is affirmative neutrality, which occurs when the teacher informs learners 
that there is socioscientific controversy surrounding the theory of evolution (Hermann, 2013). 
These teachers provide learners with different perspectives of the controversy. Practically, 
teachers in this category may discuss religious and cultural controversy surrounding the topic. 
This approach is teacher-centred. According to Reiss (2010), speaking briefly on the features 
of religious and cultural aspects in science classrooms may possibly assist learners to 
understand the theory of evolution better. 
The last approach is procedural neutrality, which occurs when information about the 
socioscientific controversy surrounding the theory of evolution and different viewpoints is 
elicited from the learners; basically, learners’ preconceptions act as the resource material 
(Hermann, 2013). This approach acknowledges that the socioscientific controversy associated 
with the theory of evolution exists. Werth (2012) strongly suggests that teachers stimulate the 
development of higher order thinking skills by eliciting and recognising learners’ 
preconceptions and exchanging views to trigger cognitive abilities during teaching and 
learning. This is a learner-centred approach, where learners take charge of their learning. 
Teachers act as facilitators ensuring that learners are actively involved and guiding their 
learning by building consensus, which promotes authentic learning situations that encourage 
the development of critical and analytical thinking skills. Hermann (2013) suggested that this 
approach is recommended because it also engages learners who are reluctant to learn about the 
theory of evolution. Evolution researchers such as (Meadows et al., 2000; Hermann, 2013) 
have suggested that learners should be given the opportunity to debate and discuss the 
interconnections between science and religion in order to gain a deeper understanding as to 
why the theory of evolution is regarded as scientifically valid.  
A study conducted with university students, by Barnes et al. (2017), showed that the 
acknowledgement of learners’ religious and cultural concerns is a contributory cause to 
students’ better understanding of the probability of a non-conflict approach between the theory 
of evolution and religious and cultural convictions. Similarly, in a study conducted by 
Donnelly, Kazempour, and Amirshokoohi (2009), with Life Sciences learners, the learners 
requested multiple perspectives to be addressed when teaching the theory of evolution. In 
addition, their study revealed that some learners who rejected the theory of evolution were able 
to learn the theory by justifying it as one possible perspective (Donnelly et al., 2009). Donnelly 
et al. (2009) further report that learners who participated in their study also benefited from 
learning about different religious denominations related to the theory of evolution. Donnelly et 
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al.  (2009) argue that evolution instruction may be enhanced by addressing the many possible 
relationships between the theory of evolution and religion. This approach may help alleviate 
learners ‘tensions’ as teachers acknowledge the religious and cultural boundaries some learners 
face while learning about the theory of evolution. Reiss (2019) pointed out that in teaching and 
learning about the theory of evolution, it is crucial for Life Sciences teachers to give serious 
consideration and respect to the lived experiences of the religious and cultural convictions of 
their learners. The same point is made by Glennan (2009), who suggests that it is a challenge 
to divorce science from religion in the Life Sciences classroom while learners embrace 
religious and cultural worldviews that diverge from scientific observations and evidence. In a 
case study involving high school biology learners on the theory of evolution, Hermann (2012) 
revealed that the learners did not believe in the theory of evolution because it was perceived as 
antagonistic towards their religious and cultural convictions. The above author expands that 
due to their doubt in the theory, the participating learners felt disconnected from the teaching 
and learning of the theory of evolution until their religious and cultural concerns were 
addressed (Hermann, 2012). In a recent article to develop Cultural and Religious Sensitivity 
(CRS) Teaching Strategy Resources to assist Life Sciences teachers in acknowledging learners’ 
religious and cultural areas of concerns regarding the theory of evolution, Berta et al. (2019) 
revealed that acknowledging learners’ religious and cultural concerns about the theory of 
evolution is of paramount importance for the establishment of a successful learning 
atmosphere. This suggest that in these classrooms, learners appreciate that their worldviews 
are valued and recognised during the teaching and learning of the theory. Reiss (2019) 
cautioned that there is a need for Life Sciences to approach the theory of evolution as a sensitive 
issue. The above researcher maintains that when teachers address the theory of evolution as a 
sensitive issue, they show respect to the religious and cultural beliefs of their learners and give 
attention to the emotional state of their learners, as opposed to dismissing the socioscientific 
issues surrounding the topic (Reiss, 2019).       
To date, science scholars suggest that in Life Sciences classrooms where learners hold religious 
and cultural worldviews that may interfere with the understanding of the theory of evolution, 
learners are highly unlikely to understand the theory of evolution until their religious and 
cultural convictions are addressed (Bramschreiber, 2013; Hermann, 2013, Berta et al., 2019; 
Reiss, 2019). Several evolution researchers (Sinatra et al., 2003; Glaze 2013; Bramschreiber, 
2013; Ferguson & Kameniar, 2014) elaborate that the teaching and learning of the theory of 
evolution must be carried out by acknowledging, and being sensitive towards, the learners’ and 
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teachers’ religious and cultural convictions. These authors support the inclusion of engaging in 
negotiation with conflict as a prerequisite, which will result in a thorough understanding of the 
teaching and learning of the theory of evolution. Southerland and Scharmann (2013) suggest 
that in order to attain an effective learning atmosphere with the aim of increasing learners’ 
understanding of the theory of evolution, learners’ misconceptions and their religious and 
cultural convictions must be integrated in the learning and teaching of the theory. Against this 
background, Hermann (2012) and Barnes et al. (2017) contend that failure to acknowledge, 
recognise, and address the learners’ religious and cultural considerations during teaching and 
learning of the theory of evolution in the Life Sciences classrooms will result in learners feeling 
alienated and excluded. Similarly, Reiss (2019) postulates that a pedagogical approach from 
which the theory of evolution is not treated as a sensitive subject can directly challenge the 
personal faith of the learners, provoking them to be agitated in their Life Sciences classrooms, 
in such a way that learners may refuse to engage in lessons on evolution. Additionally, Reiss 
(2019) proposes the view that pedagogical approaches, which are insensitive to the religious 
and cultural needs of the learners, results in driving a wedge between young atheists and 
religious youth in a contemporary world that is increasingly demarcated by religious tensions.  
Hermann (2012) explained that the reason for addressing the socioscientific controversy 
surrounding the theory of evolution should be viewed as significant in laying down the 
distinction separating science and non-science, which is aimed at enhancing learners’ 
understanding of the theory of evolution. In the same position, Scott, and Branch (2003) 
highlighted that even the National Centre for Science Education, an association designated to 
the teaching and learning of the theory of evolution affirmed that “it might, on occasion, be 
appropriate to mention anti-evolutionism briefly in a science class, if only to say that religious 
objections to evolution exist but are not within the scope of class” (p. 502). 
On the other hand, Reiss (2019), who is both a professor of science education, with research 
expertise in evolutionary biology, and a priest in the Church of England, takes a middle ground 
on the manner in which the theory of evolution should be addressed in the Life Sciences 
classrooms. According to the academic, there is a need to rethink the way in which the theory 
of evolution is taught in the Life Sciences classrooms (Reiss, 2019). The above scholar based 
the arguments on the fact that due to its perceived conflict with religious beliefs of most 
learners, Life Sciences teachers cover the topic incompletely or avoid it entirely, and those who 
teach the topic do not view the topic as a sensitive subject (Reiss, 2019).  
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Several evolution researchers (Barnes et al., 2017; Pobiner, 2016; Wiles, 2014; Hermann, 2013; 
Wiles & Alters, 2011; Reiss, 2010; Meadows, 2009) propose the view that the antagonism 
between both the learners’ and teachers’ religious and cultural worldviews and the theory of 
evolution might be administered better in a classroom atmosphere, which acknowledges and 
recognises the religious and cultural controversies surrounding the theory. These authors 
further argue that the main focus should be on an increased scientific understanding of the 
theory of evolution, as distinguished from the acceptance of the theory of evolution. Deniz and 
Borgerding (2018) emphasised that with regard to the theory of evolution, where learners’ 
religious and cultural values are perceived as antagonistic towards the culture of science, 
science instruction on the theory of evolution has the tendency to impact negatively on learners’ 
socio-cultural values by compelling them to invalidate their indigenous values. Reiss (2019) 
argues that in his many years of experience in the teaching and learning of the theory of 
evolution, it is indisputable that the manner in which the topic is typically addressed in schools 
may compel religious learners to choose between their faith and the theory of evolution, this is 
as true for Christian learners as it is for Muslims, Orthodox Jews, and members of other 
religions. For this reason, Weiland (2015) calls for culturally relevant pedagogy in which 
learners can engage in such a way that ensures maintenance of their cultural identity at the 
same time becoming successful academically, during the teaching and learning of the theory 
of evolution. Mavuru and Ramnarain (2017) underscored that effective science teaching 
recognises the role of learners’ prior knowledge and experiences, as well as the social 
environment, during the process of knowledge construction. The main theoretical premise 
behind the acknowledgement and recognition of learners’ religious and cultural background is 
that learning is consolidated when it takes place in learning environments that are culturally, 
linguistically, and supportively meaningful (Weiland, 2015). Reiss (2019) reconfirmed that 
those effective pedagogical approaches embrace diversity, address classroom biases, and 
recognises their learners pre-existing knowledge and lived experiences. This suggests that the 
learning environment is of paramount importance in enhancing the teaching and learning of 
the theory of evolution.   
The following section discusses teachers’ pedagogical content knowledge in relation to the 
theory of evolution. 
2.4 Teachers’ Pedagogical Content Knowledge 
Firstly, this section starts by providing the study’s conceptualisation of the pedagogical content 
knowledge in relation to the topic of evolution. Secondly, the development teachers’ PCK on 
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teaching the theory of evolution as a socioscientific issues is discussed. Thirdly, the science 
teacher knowledge domains based on the topic of evolution, viz. pedagogical knowledge, 
subject matter knowledge, and teachers’ knowledge of the learners, are discussed. Lastly, the 
section discusses the interdependence between PCK knowledge domains.  
2.4.1 The study’s conceptualisation of the pedagogical content knowledge in relation to the 
topic of evolution 
The theory of evolution is one of the best-established theories in the record of science, backed 
by evidence from an extensive assortment of scientific disciplines, including palaeontology, 
geology, genetics, and developmental biology (Inan, Han-Tosunoglu and Cakir, 2017). Its 
position and significance in understanding life on Earth have been highlighted several times by 
distinguished international scientific communities (National Research Council, 1998). Inan et 
al. (2017) emphasises that a Life Sciences teacher is one of the most crucial intellectual 
characters in the teaching and learning of the theory of evolution in the Life Sciences 
classroom. The above scholars continue by emphasising that for Life Sciences teachers to teach 
the theory of evolution meaningfully, they must possess a well-established pedagogical content 
knowledge and a constructive approach towards the teaching and learning of this controversial 
socioscientific topic in the classroom (Inan et al., 2017).  
2.4.2. What is Pedagogical Content Knowledge?  
Shulman (1986) describe Pedagogical Content Knowledge, as the most functional form of 
representing particular topics that uses the most powerful analogies, illustrations, examples, 
explanations, and demonstrations, which make the subject matter more understandable to the 
learners. According to Shulman (1986; 1987), PCK also makes teachers determine the logic 
behind what makes a topic easy or difficult to understand and teach. Teachers become 
knowledgeable about conceptions and preconceptions that learners of different ages, 
backgrounds, religion, and beliefs bring to the science classroom. In the words of Kellner, 
Gullberg, Attorps, Thoren & Tarneberg, (2011), the underlying principle is that the learners’ 
conceptual development is nurtured by the teacher setting the context and providing scaffolding 
for learning.            
2.4.3 Science teachers’ pedagogical knowledge in relation to the theory of evolution 
Teachers’ knowledge and beliefs play an integral part in the establishment of classroom 
atmosphere in which learners develop a thorough knowledge of how scientific expertise 
develops identifications throughout the world (Roth et al., 1998; Pomeray, 1993). Similarly, 
Pajares (1992) is of the opinion that beliefs held by teachers have a greater impact in the 
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teaching and learning processes than his or her pedagogical knowledge. It is these beliefs that 
influences how the teacher plan the lesson and the decision-making as well as implementation 
of new ideas in the teaching and learning process (Pajares (1992). Crawford (2007) explains 
that the knowledge and beliefs about teaching and learning are entangled with the teachers’ 
knowledge on the subject area, along with the teachers’ beliefs regarding the manner in which 
their learners learn. Dempster’s (2015) proposes the view that the personal beliefs held by 
teachers will excessively affect, or ascertain, how the topic is treated in the classroom. In 
agreement, Crawford (2007) further argued that it is reasonable to presume that the teachers’ 
conceptions and beliefs about science have implications on their judgements during the 
planning phase, before the commencement of the class and after they have entered the science 
classroom. Due to the socioscientific controversial nature embedded in the theory of evolution, 
Coleman, Stears and Dempster (2015), highlighted that, in certain instances, Life Sciences 
teachers are challenged by their own personal beliefs that are perceived as antagonistic towards 
their own understanding of the theory of evolution; this has implications on the teaching and 
learning of the theory. A study conducted by Aguillard (1999), in Louisiana, revealed that 23 
percent of the teachers placed little or no emphasis on teaching the theory of evolution. Trani’s 
(2004) study found that teachers with strong religious convictions show a lower acceptance of 
the theory of evolution than those with little, or no, religious convictions, which resulted in 
them not presenting evolution in their classrooms. Further evidence supporting the above 
scholar’s perceptions on teachers’ attitudes towards the evolution theory may lie in the findings 
of Scott (1999: 8) who postulated that “a teacher who does not accept evolution is unlikely to 
teach it or will mislead students”. Similarly, previous researchers alluded to the existence of 
correlations between teachers’ acceptance of the theory of evolution and the manner in which 
the topic is emphasised and treated in the Life Sciences classrooms (Clement, 2013; Stears & 
Dempster, 2015; Mpeta, De Villiers & Fraser, 2014). The same point is made by Donnelly and 
Boone (2007), who postulate that the personal views of teachers are fundamental agents 
influencing classroom instruction when covering controversial socioscientific subject matter. 
The consensus seems to be that when the teacher has a negative attitude towards a particular 
topic, that topic is considered to suffer in the classroom, this is especially true of the theory of 
evolution. The public contention surrounding the theory of evolution has been realised in the 
Life Sciences classrooms by both the teachers and learners (Parr, 2013). 
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2.4.4 Development of teacher PCK for the teaching of the theory of evolution as a 
socioscientific topic 
According to Shulman (2015), pedagogical content knowledge can be defined as domain-
specific teacher knowledge. The above scholar bases his arguments on the fact that the domain 
can refer to aspects such as the subject matter or a specific topic. Rollnick and Mavhunga 
(2014) emphasised that when PCK is addressed in a specified topic, such as the theory of 
evolution, it involves the specific nature of the topic and, as a result, it is different from the 
comprehensive scope within the knowledge of teaching. Rollnick and Mavhunga refer to this 
knowledge as Topic Specific PCK (TSPCK). The advocates of TSPCK base their arguments 
on the belief that this kind of knowledge assists teachers to consider the specific information 
about the content knowledge of the topic in relation to background knowledge of the learners 
and preconceptions needed to teach that particular topic (Rollnick & Mavhunga, 2014). In 
agreement, Gess-Newsome (2015) acknowledged that PCK is topic specific, accordingly, 
teachers need distinct PCK for each topic taught, such as natural selection and speciation in the 
case of the theory of evolution. Against this background, with regard to the theory of evolution, 
it seems fair to suggest that the teaching and learning of the theory of evolution should be 
administered when teachers are aware of learners’ existing ideas and knowledge of learners’ 
religious and cultural backgrounds as well as the misconceptions associated with the theory. 
In this study, to comprehend the teachers’ manifestation of PCK on the theory of evolution 
teaching and learning as a socioscientific issue, Shulman’s (1986; 1987) PCK four domains of 
knowledge were followed. The four domains of knowledge that were used are: knowledge of 
the curriculum on the theory of evolution teaching; subject matter knowledge on the theory of 
evolution teaching; pedagogical knowledge on the theory of evolution teaching, and knowledge 
of the learners on the theory of evolution teaching.  
2.4.4.1 Knowledge of the curriculum on the theory of evolution teaching 
The National Curriculum and Assessment Policy Statement for Grade 10-12 Life Sciences 
describes a vision of the knowledge, skills, and values significance to learning in South African 
high schools, which will enable learners to gain understanding about science processes 
(Department of Basic Education, DBE, 2011). Mavuru (2017) expressed that the curriculum is 
designed to ensure that Life Sciences learners acquire the necessary knowledge and skills in 
such a manner that is beneficial to their personal lives. Accordingly, Life Sciences teachers are 
envisioned to demonstrate an understanding of science and pedagogy so that they can fully 
comprehend and effectuate the Life Sciences curriculum in an appropriate manner, by keeping 
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this aim in mind (Mavuru, 2017). According to Magnusson, Krajcik, and Borko (1999), 
curriculum knowledge includes the teachers’ knowledge on the content goals and objectives 
for learners learning a particular topic on the subject to be addressed in a particular grade. In 
addition, Sickel and Friedrichsen (2013) pointed out that curriculum knowledge includes 
teachers’ knowledge of the vertical curriculum, which is what learners have previously learned 
in their previous grades (Grade 10 and 11), relating to the theory of evolution and ways in 
which the theory of evolution connects to other topics such as meiosis, reproduction, and 
genetics in the horizontal curriculum.  
2.4.4.2 Subject matter knowledge on the theory of evolution teaching 
The second domain includes teacher knowledge about the subject matter on the theory of 
evolution teaching and learning. Effective teaching requires that teachers must possesses a 
detailed and wealth of knowledge regarding the subject matter, as well as comprehension of 
newly discovered approaches on authenticating this know-how so that learners can gain a better 
understanding (Botha & Reddy, 2011). In relating subject matter to classroom practices, 
Grossman, Wilson, and Shulman (1989) argue that strong subject matter is an essential 
prerequisite for effective science teaching. Goodhew and Robertson (2017) state that when 
teachers are less knowledgeable about the subject matter they are assigned to teach, their 
classroom practices turn out to be more boring to the learners. As stated by Shulman (1986), 
to be an effective science teacher, the teacher is required to possess, amongst other things, a 
mastery of the subject matter knowledge.  
     
2.4.3.3 Pedagogical knowledge on the theory of evolution teaching 
Teachers’ knowledge of pedagogy includes strategies for the effective teaching of the theory 
of evolution as one of the socioscientific topics in science classrooms, along with the 
assessment approaches that can be employed for assessing learners’ understanding (Han-
Tosunoglu & Irez, 2017). Pedagogical knowledge relates to how the teacher would teach a 
subject. “Teachers need knowledge of strategies most likely to be fruitful in reorganising the 
understanding of learners,” (Shulman, 1986: p. 9-10). This implies that the envisioned Life 
Sciences teacher is the one who is equipped with the knowledge of pedagogical strategies for 
the effective teaching of the theory of evolution in their classrooms as well as the assessment 
approaches that can be employed for assessing student learning. Knowledge of instructional 
strategies includes knowledge of specific resources and strategies for teaching the theory of 
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evolution (Sickel & Friedrichsen, 2013). One of the requirements of the new South African 
National curriculum statement is that teaching, and learning should take place with an emphasis 
to be learner-centred (DBE, 2011). Nadelson and Hardy (2015) caution that the teachers’ role 
is to provide contexts for learning and sharing sources of evidence about the science of the 
theory of evolution, not to change their learners’ perspective about their belief systems. In 
addressing misconceptions, Life Sciences teachers are required to be aware of the types of 
misconceptions that are associated with the theory of evolution, so that they are able to select 
appropriate approaches and instructional strategies that will help address these misconceptions 
(Molefe, 2014).       
2.4.3.4 Knowledge of the learner on evolution teaching 
Knowledge of learners includes knowledge of student difficulties within the topic. Many 
researchers hold the view that acquisition of new knowledge depends on what the learners 
know, and therefore, cite the well-known maxim by Ausubel that “if I had to reduce all of 
psychology to just one principle, I would say this: the most important single factor influencing 
learning is what the learner already knows. Ascertain this and teach him accordingly” (Moore 
et al., 2006: 38). It is, therefore, crucial for Life Sciences teachers to be able to identify the 
misconceptions that learners have regarding the theory of evolution. Southerland and 
Scharmann (2013) propounds the view that the most effective Life Sciences classroom 
environment for improving learners’ understanding with regard to the theory of evolution is 
the one in which the learners’ misconceptions and their religious and cultural convictions are 
recognised and acknowledged as part of part of worldview.  
According to Wee (2012), Science classrooms are culturally and socially constructed contexts 
that are not neutral in nature. De Beer (2010) shared the same sentiment by maintaining that 
the teaching of science cannot be informed by the discipline singly, but also by the lives of 
learners in their community. This means that culture and school cannot be treated as unrelated 
systems.        
Equally, Amin, Smith and Wiser (2014) underline those concepts attained in our daily lives 
have an impact on what is learned at school and vice versa. Therefore, productive science 
teaching acknowledges the role played by learners’ prior knowledge and experiences, and the 
social environment as part of the process of knowledge construction (Mavuru & Ramnarain, 
2017). Basically, good teaching should integrate learners’ worldviews, which Nisbett (2003) 
asserts are not only a compilation of efficacy and beliefs, but also a technique for observing 
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and confronting one’s life. In a recent article by Karahan and Roehrig (2019), who conducted 
a study on science teachers’ design and implementation of SSI-based instruction, it was 
revealed that teachers’ pedagogical beliefs about science and socioscientific issues, as well as 
the acknowledgement of the social and cultural structures of their school and community, 
strongly influence their SSI- focused-instructional practices. 
2.3.4.5 Interdependence between PCK knowledge domains 
Several researchers, notably the work of Chan and Yung (2015), and van Driel, Berry and 
Meirink (2014) has demonstrated that teachers’ subject matter knowledge is fundamental for 
the other forms of teacher knowledge of PCK. That being said, Shulman (1986) argues that 
subject matter knowledge singularly is incapacitated, therefore it does not make one a good 
teacher, it needs other domains of knowledge to function fully. Shulman (1986) bases his thesis 
on the fact that in the interest of making teaching and learning meaningful, teachers should 
recognise other components of teacher knowledge and transform them into PCK. Similarly, 
Crawford (2007) pointed out that science teachers deduce their wealth of knowledge of science 
concepts, knowledge of pedagogical strategies, knowledge of curriculum, knowledge of the 
learners’ level of development and knowledge of school context during the process of teaching 
and learning of science concepts. 
In a case study to investigate how biology teachers develop their PCK in the classroom, Chan 
and Yung (2015) revealed that PCK manifestation in the four teachers was facilitated by the 
teachers’ strong subject matter knowledge, which influenced their pedagogical knowledge and 
teachers’ knowledge of their learners’ learning difficulties and prior knowledge related to the 
topic they are addressing. In a similar fashion, PCK manifestation was minimal when teachers 
have inadequate subject matter knowledge with regard to the topic they were addressing. In 
this regard, Bayram-Jacobs et al (2019) contend that both strength of the appropriate PCK 
components and their interdependent signify the magnitude of teacher PCK and therefore its 
transference to classroom practices. The above scholars propound the view that when teachers 
plan to use different instructional strategies by considering their learners’ understanding of 
science and plans to assess learning through appropriate tools that are in line with the goals and 
objectives of the curriculum, these teachers are equipped with well-established PCK 
manifestation (Bayram-Jacobs et al., 2019). Sharing the same sentiments are Loughran, Berry, 
and Mulhall (2012) who maintain that teachers who are well equipped with well-established 
PCK are in a position to equip their learners with full support throughout the learning process. 
In a study exploring how declarative and dynamic pedagogical content knowledge is elicited, 
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Alonzo and Kim (2016) found that when exhibiting strong dynamic PCK, teachers seemed to 
be highly dependent on declarative PCK as they reasoned on understanding learners’ thinking 
associated with instructional responses.  
In a study exploring the role of contextual knowledge in the pedagogical content knowledge of 
Grade 9 Natural Sciences teachers, Mavuru and Ramnarain (2016) revealed how teachers’ 
different knowledge domains were transformed into PCK during teaching and learning 
processes. In addition, their study revealed that teachers’ content knowledge, which included 
their learners’ socio-cultural practices and convictions, is a key characteristic towards 
structuring and strengthening PCK (Mavuru & Ramnarain, 2016). Furthermore, Mavuru and 
Ramnarain (2016) pointed out that the participating teachers’ content knowledge had played a 
significant role in impacting the manifestation of subject matter knowledge, pedagogical 
knowledge, and orientation to science in addressing the needs of science learners during the 
process of teaching and learning. Crawford (2007) maintains that teachers’ knowledge on 
subject matter, in addition to teachers’ knowledge about science processes and teachers’ 
knowledge of reformed-based pedagogical strategies, influences the manner in which the 
lesson will be designed. In addition, Crawford (2007) underscores that teachers’ subject matter 
knowledge and knowledge of pedagogy determine how science teachers would be able to 
answer the concerns raised by learners during the process of teaching and learning as the lesson 
unfolds in the science classrooms. In a study aimed to capture the development of science 
teachers’ pedagogical content knowledge of SSIs teaching, Bayram-Jacobs et al. (2019) found 
that strong manifestation of PCK for SSIs teaching incorporated strong connections among the 
PCK components. In essence, the above researchers pointed out that understanding the 
learners’ difficulties and weaknesses in SSIs learning, suggesting appropriate instructional 
strategies, and focussing equally on science content and SSIs skills, will results in a well-
established manifestation of PCK for SSIs teaching and learning. Furthermore, their findings 
revealed that the recognition of learners’ difficulties made the teacher consider specific 
teaching strategies that are in line with the learning objectives (Bayram et al., 2019). On the 
opposite side of the spectrum, the above scholars revealed that the weak manifestation of PCK 
was accentuated by teachers who were not cognisant of marrying their understanding of their 
learners’ difficulties and needs regarding SSI lessons, and having inadequate knowledge with 
regard to instructional strategies necessary in scaffolding the learners, along with the teachers’ 
inadequate knowledge of how to harmonise the science content and SSIs goals during teaching 
and learning.  (Bayram, et al., 2019).       
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2.5 Summary of Chapter 2 
In this chapter, literature pertaining to the teaching of science within the framework of 
Socioscientific issues was discussed. This discussion provided a broader overview of how 
teachers’ conception in addressing SSIs embedded in the theory of evolution influences their 
teaching in different ways. The theoretical framework that supports the themes that inform the 
research questions were described, including socioscientific issues, the theory of evolution, and 
pedagogical content knowledge.  





3.1 Introduction   
Chapter 3 provides a detailed discussion and explanation of the research design and procedure 
used in this study. First, the research questions and objectives of the study are outlined. Second, 
the research design and how it informs the methodology used to collect and analyse data is 
discussed. This is followed by an explanation of how the participants were selected along with 
the data collection procedures. The process of data analysis, by using different sources, is 
discussed. Fourth, the researcher describes how issues of reliability, validity, and ethics were 
addressed. Lastly, the chapter presents the framework for the findings presented in Chapter 4. 
3.2 Purpose of the Study 
3.2.1. Research questions 
The study sought to answer the main question:  
1. How does the pedagogical content knowledge of Grade 12 teachers manifest when 
teaching and addressing socioscientific issues embedded in the topic of evolution? 
To answer this question, the following research sub-questions were set: 
i. What are the teachers’ conceptions of socioscientific issues embedded in the topic of 
evolution taught to Grade 12 learners?  
ii. To what extent do teachers from different religious and cultural backgrounds address 
socioscientific issues when teaching particular concepts on the topic of evolution? 
3.2.2 Aim and objectives of the study 
The aim of the study was to establish Grade 12 teachers’ pedagogical content knowledge when 
teaching and addressing socioscientific issues embedded in the topic of evolution.  In order to 
realise this aim, the following objectives were set:  
i. To identify teachers’ conceptions of socioscientific issues embedded in the topic of 
evolution. 
ii. To explore how teachers from different religious and cultural background address 
socioscientific issues when teaching particular concepts on the topic of evolution.       
3.3 Research Design 
The study employed a sequential explanatory mixed methods design (Creswell, 2014), which 
collects quantitative data and qualitative data. The mixed methods design is a procedure for 
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collecting, analysing, and mixing both quantitative and qualitative methods in a single study to 
understand a research problem (Creswell & Plano Clark, 2011). The core assumptions of this 
form of research design are that the combination of qualitative research and quantitative 
research provides a better understanding of a research problem than either approach alone 
(Creswell, 2014). This design is appropriate because it combines the strengths of both 
quantitative and qualitative research methods and compensates for their limitations (Pluye & 
Hong, 2014), by providing optimal answers to research questions (Johnson & Onwuegbuzie, 
2004). The researcher can explore a research problem from multiple perspectives (Johnson, 
Onwuegbuzie & Turner, 2007). According to Ivankova, Creswell, Plano, and Clark (2007), a 
mixed methods research design permits researcher to get the answers to “what” and “why” 
questions and to gain a more complete understanding of the research problem by comparing 
the quantitative and qualitative findings. 
The explanatory sequential mixed methods design consists of first collecting quantitative data 
and then collecting qualitative data to help explain, or elaborate on, the quantitative results 
(Creswell, 2014). The researcher collects quantitative data, analyses the data, and then uses the 
data to inform the qualitative data collected (Creswell, 2003). The design was especially 
suitable for this study to determine teachers’ conceptions on the teaching of evolution first, 
followed by determining how teachers address socioscientific issues when teaching particular 
concepts on the topic of evolution. The in-depth qualitative data were used to give a rationale 
for the quantitative results. The core assumption of the explanatory sequential mixed methods 
design is that qualitative results will assist in explaining the results from the quantitative data. 
It is considered explanatory because the initial quantitative data results are explained further 
with qualitative data. It is considered sequential because the initial quantitative phase is 
followed by the qualitative phase (Creswell, 2014).  
3.4 Context and Sampling 
3.4.1 Research setting 
The study was conducted in some township, suburban, Christian, and some independent 
schools within the Johannesburg West District that offer Life Sciences at the Grade 12 level. 
The study was conducted in a teacher development centre where Life Sciences teachers meet 
once every month to discuss how different Life Sciences topics can be best taught to the 
learners.  
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3.4.2 Selection of the participants   
Sampling is a key step in the research process since it determines the quality of deductions the 
researcher makes from the research findings (Onwuegbuzie & Collins, 2007). It is not practical 
to attempt to study the whole population (Creswell, 2009). Consequently, researchers resort to 
selecting a sample from the population (Chen et al., 2011), which Polit and Beck (2012) define 
as a selected group of people, or elements, in a defined population from whom the most basic 
units of information can be collected. The main purpose of the sample is to enable researchers 
to conduct the study amongst individuals from the population so that the results of the study 
can be used to make deductions that pertain to the entire population.  
Meriam (1998) pointed out that, in any study, it is important to select participants with special 
information, knowledge, and competence to provide information that enhances the 
understanding of the research problem. Using a stratified random sampling technique 
(Goodwin, 2010), 28 teachers were selected from the population of Grade 12 Life Sciences 
teachers in the Johannesburg West district in Gauteng Province to participate in the study. 
According to Denzin and Lincoln (2011), stratified random sampling is also known as 
proportional random sampling that involves the division of a population into smaller groups 
known as strata. In stratified random sampling, the population is divided into strata or 
subgroups. In the current study, stratification was based on the type of schools, namely public 
township schools; public suburban schools; independent schools; and Christian schools.  Once 
the population has been divided, the researcher then randomly selects the final list of subjects 
from the different strata or subgroups (MacMillan & Schumacher, 2010). In this instance, a 
random number table was used (Maree & Pietersen, 2007). This method of sampling is widely 
used and extremely useful when the target population is heterogeneous. Random sampling 
forms the basis of the assumptions of many statistical techniques and arguably allows for a fair 
and unbiased selection of participants (Maree, 2018). However, Gravette and Forzano warn 
that using a random sampling technique does not ensure that the sample is representative of the 
population. Despite the disadvantages, the random sampling technique was considered 
appropriate for this study as it aimed to identify teachers’ conceptions of socioscientific issues 
embedded in the topic of evolution, and to explore how teachers from different religious and 
cultural backgrounds address socioscientific issues when teaching particular concepts on the 
topic of evolution. The specific focus of the study permitted the identification of all members 
of the research population, and it was therefore considered a viable option to use random 
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sampling. The demographics and characteristics of the final selected group are discussed 
below. 
The participants consisted of fourteen teachers from township schools, eight from suburban 
schools, two from independent schools, and four from Christian schools. Of the 28 teachers 16 
of them were from Christian religion, 9 of them were from Traditional African religion and 3 
of them were from Muslim religion. The sample was suitable in providing answers to the 
research questions due to the high levels of diversity in terms of race, ethnicity, values, cultural 
practices, and beliefs, which could influence the SSIs teachers hold. The assumption is that the 
teachers’ and learners’ religious and cultural backgrounds are likely to influence teachers’ 
instructional practices when teaching evolution.   
3.4.3 Description of participants                                                 
The participating teachers came from diverse socioeconomic and cultural backgrounds in terms 
of race, ethnicity, religion, home languages, professional qualifications, and teaching 
experiences. In terms of race, there were only two-Coloured participants, two Indian 
participants, five White participants, and 19 Black participants. Sixteen participants (57,1%) 
were Christians, three (10,7%) were Muslims, and nine (32,1%) of belong to African 
Traditional religion. In terms of teaching experience, about a quarter of the participants’ (25 
%) teaching experience ranged from two to five years, and another quarter (25 %) of the 
participants’ teaching experience ranged from five to ten years. Whereas 21.4 %, and 32.1% of 
the participants’ teaching experience ranged from more than ten years and more than 20 years, 
respectively. The unit of analysis in this study was the exploration of socioscientific issues 
embedded in the teaching of evolution.   
     
3.5 Data Collection Procedure 
Data collection involved the administration of an adopted and adapted questionnaire for 
assessing the Pedagogical Content Knowledge for Biological Socioscientific Issues (PCK-
BSSIs). The original instrument was developed by Han-Tosunoglu and Lederman (2016) in 
the USA. The PCK-BSSI instrument was developed specifically to assess science teachers’ 
PCK for SSIs in the USA. The items in the instrument were developed based on Shulman’s 
PCK model (Shulman, 1986; 1987) and results of previous research on SSI instruction. 
According to Han-Tosunoglu and Lederman (2016), the content and face validity of the 
instrument was established first by a science teacher who had a strong background in both PCK 
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and SSIs. Secondly, the items were examined and validated by five science teachers who had 
experience and expertise with in-service science teacher education. The five science teachers 
checked the content of the PCK-BSSI instrument against the purpose of each question (Han-
Tosunoglu & Lederman, 2016). There were two cycles of review and discussion among the 
five science teachers before there was 100% agreement that each item covered the content of 
PCK-BSSIs (Han- Tosunoglu and Lederman, 2016).  
3.5.1 Adaptation of the PCK-BSSIs questionnaire 
For the current study, Section A and B were taken as they are in the original questionnaire. The 
questionnaire was adapted in Section C by changing the topics in the questions to focus on the 
theory of evolution. Specifically, the scenarios focused on the theory of evolution by natural 
selection and evolution of humankind. In the original instrument, the questions and the 
scenarios were on diet and obesity; vaccination; genetic engineering; and more specifically on 
gene therapy and genetically modified foods (GMOs).  
In a way the questionnaire was shortened from the original four topics to two, namely the theory 
of evolution by natural selection and evolution of humankind.   
The study was conducted in two phases. During phase I, quantitative data were collected, and 
qualitative data were collected in phase II. In both phases, data were gathered using a 
questionnaire adopted and adapted from Pedagogical Content Knowledge for Biological 
Socioscientific Issues (PCK-BSSIs). In the present study, the quantitative data and qualitative 
data were collected sequentially, and were then merged to better understand the teachers’ 
pedagogical content knowledge when teaching and addressing socioscientific issues embedded 
in evolution. The questionnaire, PCK-BSSIs (Han-Tosunoglu & Lederman, 2016), is divided 
into three sections: Section A, B, and C. Section A of the questionnaire required teachers’ 
background information. Section B of the questionnaire is divided into two parts viz: Part 1 
and Part 2. Part 1 of the questionnaire features questions on science teaching orientation. Part 
2 of the questionnaire focuses on teachers’ understanding and beliefs of SSIs in particular the 
theory of evolution, and it consists of 5 items, which constituted quantitative data. Section C 
of the questionnaire contain 2 different scenarios. Each scenario is followed by 14 open-ended 
questions related to the scenario. The data obtained from the questionnaire helped the 
researcher to determine Life Sciences teachers’ conceptions of the SSIs embedded in the topic 
of evolution and the manner in which the theory of evolution as a socioscientific topic is taught   
to Grade 12 learners.  
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3.5.2 Collecting quantitative data.     
The researcher collected the quantitative data by means of the first two sections (A and B) of 
the PCK-SSIs (Han-Tosunoglu & Lederman, 2016) questionnaire. The researcher delivered the 
questionnaires to 28 Life Sciences Grade 12 teachers at the teacher development centre where 
teachers meet monthly to discuss how best they can teach specific topics. Section A of the 
questionnaire required teachers’ background information, and Section B was divided into two 
parts, namely: parts, I and II. Part 1 consists of science orientation questions.  Part II consists 
of 5 items which was meant to assess teachers’ understanding/beliefs about socioscientific 
issues.  The questionnaire was administered in a controlled setting without any resources and 
communication with others. Approximately 45-60 minutes were needed to complete the 
questionnaire. 
According to Fraenkel and Wallen (1990), a questionnaire allows data to be gathered more 
quickly than interviews, hence the 28 participating Grade 12 Life Sciences teachers completed 
the two sections of the questionnaire. All participating teachers were informed that they would 
be asked to complete a follow-up questionnaire at the next meeting, to which they agreed. The 
data from the completed sections were captured and analysed before the next meeting where 
qualitative data were collected.  
3.5.3 Collecting qualitative data. 
Section C of the questionnaire was administered to the 28 teachers who participated in the first 
phase at the same teacher development centre. Section C was made up of two scenarios on the 
teaching of evolution by natural selection and evolution of humankind. Each scenario was 
followed by 14 open-ended questions related to the scenarios. Cooper and Shindler (2008) 
define open-ended questions as survey questions with no answer categories provided and 
respondents are given spaces to write their responses. The advantages of open-ended ended 
questions include: the researcher gets new ideas and information, which is not included in the 
alternatives; the participants write their responses in detail and can clarify and qualify them; 
and the respondents can express their feelings fully and are not constrained by the options given 
(Cooper & Shindler, 2008).  
The questions on each scenario were targeted at assessing teachers’ knowledge of the following 
domains: 1) knowledge of curriculum for SSIs in the theory of evolution teaching; 2) 
pedagogical knowledge for SSIs in the theory of evolution teaching; 3) subject matter 
knowledge in the theory evolution teaching; and 4) knowledge of learners in the theory of 
evolution teaching. The scenarios and questions focused on helping the participants to reflect 
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on their conceptions and practices of SSIs teaching. The four knowledge domains ensure the 
assessment of teachers’ PCK for teaching SSIs embedded in the topic of evolution. At the end 
of phase two, the adapted PCK-BSSIs questionnaire was fully completed and collected.  
3.6 Data Analysis 
According to Hatch (2002), data analysis involves a systematic search for meaning in the 
accumulated data. The researcher reduces, organises, and scrutinises data, which will lead to 
explanations and interpretations (Hatch, 2002). For this study, quantitative data were collected 
using a questionnaire that was distributed to all the selected Grade 12 Life Sciences teachers in 
the Johannesburg West District of Gauteng Province.  
Teachers’ responses to Part II of Section B of the questionnaires were assessed using a rubric 
developed by Han-Tosunoglu and Lederman (2016). The rubric helps to accommodate the 
responses of each question in one of three different categories: inadequate understanding, 
eclectic understanding, and reform-based understanding, that indicate the degree to which 
participants are familiar with each of the given statements or not. In determining the total scores 
for each participant, the participants’ responses to each question were analysed using the rubric. 
Thereafter the scores for each of the constructs were calculated. These were quantified and 
descriptive statistics were used. Reform-based understanding indicates an in-depth 
understanding, or deep knowledge, of the teaching of the theory of evolution. Eclectic 
understanding indicates that the participants showed some degree of understanding about the 
teaching of the theory of evolution. Inadequate understanding indicates that the participants 
are not knowledgeable enough, which signifies a lack of knowledge regarding the teaching of 
the theory of evolution. It should be noted that there is no “zero score” for conceptions, but 
there is a score that represents either the disagreement or the agreement with each of the items.  
Qualitative data from Section C of the PCK-BSSIs questionnaire were analysed using 
Saldana’s (2013) coding theory methods. Creswell (2015) describes coding as the process of 
analysing qualitative content data by separating them independently to comprehend what they 
yield before putting the data back together in a meaningful manner. For the purpose of this 
study, deductive coding was employed in analysing qualitative data. As explained by Saldana 
(2013), deductive coding is an approach in which the list of codes is established in advance and 
created in what is called a coding frame before the researcher starts coding the data. This 
approach helps the researcher to concentrate on coding those issues that are acknowledged to 
be of great importance in the existing literature. In essence, the codes in deductive coding are 
theoretical concepts or themes extracted from the existing literature (Lenneberg & Korsgaard, 
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2019). Conversely, the researcher might have known beforehand what themes he or she is 
interested in analysing (Medelyan, 2019). The qualitative data were analysed deductively using 
the set codes from the teachers’ domains of knowledge measured by the PCK-BSSIs 
instrument. For the purpose of this study, the researcher already knew which themes to analyse. 
The themes are as follows: teacher’s knowledge of the curriculum; teacher’s subject matter 
knowledge; teacher’s knowledge of pedagogy, and teacher’s knowledge of the learner. 
Thereafter, the data were analysed by using content analysis method. The data obtained from 
the answers given to the questions by the Life Sciences teachers were analysed, independently 
sorted, and grouped. Then these categories were compared with each other and finalised. The 
data were analysed, with their frequency and percentages given, using the rubric developed by 
Han-Tosunoglu and Lederman (2016). The rubric helps to accommodate the responses of each 
question in one of three different categories: inadequate understanding, eclectic 
understanding, and reform-based understanding. 
Results from the quantitative data were then compared with teachers’ responses on the 
scenarios to determine how the teachers’ conceptions of SSIs influence the way they teach and 
address them when teaching the topic of evolution to Grade 12 learners.  
3.7 Validity and Reliability 
According to Le Grange (2014), validity refers to whether the research accurately describes the 
phenomenon that it is intended to describe. This means that the research design, the 
methodology, and the conclusions of the research all need to be considered to the validity of 
the process.  In the current study, the adapted PCK-BSSIs instrument, which was used to collect 
data, was face-validated by an experienced staff member in research in science education after 
its adaptation. It was checked to determine if the questions could be easily understood by 
second-language English speakers and if the selected scenarios and questions were likely to 
provide the relevant data to answer the research questions. The adapted questionnaire was 
administered to five Life Sciences teachers who were not part of the sample. Their responses 
were used to modify a few of the questions on the scenarios. The language used in the 
questionnaire was not ambiguous and was easily understood by the participants (MacMillan & 
Schumacher, 2010). With regard to the qualitative part of the study, concerns about ethics are 
as important as concerns about validity and reliability. The researcher provided a 
comprehensive description of the methodology and findings to cater for external validity, better 
known as transferability in qualitative research (Creswell & Miller, 2000). Reliability of the 
study findings was also assured by sharing and discussing findings and conclusions with some 
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of the participants for feedback and commentary to ensure accuracy as well as confirmation of 
the findings.  
3.8 Ethical Considerations 
According to Chilisa (2012), ethics is concerned with issues of human conduct in alliance with 
moral principles that govern one’s thoughts and actions and thus it may be regarded as society’s 
code of moral conduct. It incorporates all codes of conduct that are concerned with the 
safeguarding of the research participants from physical, mental, and psychological harm 
(Chilisa, 2012). The research proposal for this study was submitted to The Faculty of Education 
Research Ethics Committee of the University of Johannesburg for ethical clearance. Permission 
was granted (see Appendix 1). Before administering the questionnaires, permission to conduct 
the study was requested from the Gauteng Department of Education in Johannesburg, and 
permission was granted (see Appendix 2). A letter of request was also written to the Centre 
Manager of the Teacher Development Centre, and permission was granted. Additionally, a 
letter of request was also written to the Life Sciences (subject) specialist to administer the 
questionnaire at the end of the training, and permission was granted. A written and verbal 
explanation was provided to the participating teachers in which the researcher explained the 
purpose of the study and what would be expected from the participants should they agree to 
participate. It was made clear to them that taking part was voluntary and they would be able to 
withdraw at any stage if they so wished. The researcher also explained that their personal 
beliefs would be respected and that names would not be used to ensure their anonymity. The 
researcher further explained to the participating teachers that they could benefit from 
participating in the study. Each participant completed an informed consent form (see Appendix 
3). 
3.9 Summary of Chapter 3 
The purpose of the study has been discussed in the form of research questions, aims, and 
objectives. The chapter presented the sequential explanatory mixed methods design employed 
in this study. Justification was provided for its suitability to this particular study. The chapter 
also discussed the selection of participants, data collection methods, procedures, and analysis. 
The chapter outlined procedures employed in ensuring the validity and reliability of the data 






The previous chapter discussed the research design and the methodology used to gather data. 
Chapter 4 presents the findings of research question, which asks how the pedagogical content 
knowledge of Grade 12 teachers manifests when teaching and addressing socioscientific issues 
embedded in the topic of evolution. The findings for the two sub-questions, which address i) 
the teachers’ conceptions of socioscientific issues embedded in the topic of evolution taught to 
Grade 12 learners, and ii) the extent to which teachers from different religious and cultural 
backgrounds address socioscientific issues when teaching particular concepts on the topic of 
evolution, are also presented. 
The results are presented in three main sections. The first section presents teachers’ conceptions 
of socioscientific issues embedded in the topic of evolution in response to the first sub-question. 
These results derive from the analysis of data collected from Part II of Section B on teachers’ 
understanding/beliefs about socioscientific issues. The second section presents results in 
response to sub-question 2. The results are obtained from the comparison of the teachers’ 
conceptions on the SSIs embedded in the theory of evolution and how the very same teachers 
from different religious and cultural backgrounds address socioscientific issues when teaching 
particular concepts on the topic of evolution. The third section presents results derived from 
the analysis of the responses to the questions on the two scenarios, namely natural selection 
and evolution of humankind, in relation to the results from Part II of Section B on teachers’ 
conceptions of SSIs embedded in the theory of evolution.. In the last section, a presentation is 
made to consolidate all the results thereby answering the main research question. 
It should be pointed out that in certain instances, related results will be presented 
collaboratively, irrespective of which section of the questionnaire the data came from or 
whether it is quantitative or qualitative. Results from all 28 participating teachers are also 
presented collectively. However, in appropriate circumstances, specific results are indicated as 
captured in relation to an individual teacher. This is done in situations where the profile of the 
teachers is significant.  
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4.2 Teachers’ Conceptions/Beliefs about the Socioscientific Issues Embedded in the 
Topic of Evolution 
The conceptions, or beliefs, that participating teachers hold about socioscientific issues 
embedded in the topic of evolution are presented under the following: 1) teachers’ conceptions 
of the content in Life Sciences and evolution in particular; 2) teachers’ knowledge about 
examples of SSIs, and their teaching; 3) teachers’ perspectives on the need to address 
socioscientific issues; and 4) teachers’ conceptions on the best way to integrate SSIs in Life 
Sciences teaching and learning. Figure 4.1 shows the framework for the presentation of results 














Figure 4.1: Summary of how sub-question 1 was addressed.  
In the following section, the results under each of the subheadings in Figure 4.1 are presented. 
4.2.1 Life Sciences teachers’ conceptions of the socioscientific issues embedded in the theory 
of evolution.  
Teachers’ conceptions of socioscientific issues in the topic evolution was measured by five 
items of part II of Section B of the PCK-BSSIs questionnaire. Figure 4.2 that follows presents 
findings on the distribution of the participants’ conceptions. 
 
Research sub-qu. 1: What are the teachers’ 
conceptions of socio-scientific issues embedded in 
the topic of Evolution taught to grade 12 learners? 
Data collection using PCK-
BSSIs questionnaire (section B) 
 
Data analysis: Are teachers’ conceptions 
inadequate, eclectic, or reformed (Use of the 
rubric developed by Han-Tosunoglu and 
Lederman (2016) 
Teachers’ conceptions on the best 
way to integrate SSIs in Life 
Sciences teaching 
Teachers’ conceptions of the 
content in Life Sciences and 
evolution in particular 
Teachers’ knowledge about 
examples of SSIs and their 
teaching 
Teachers’ perspectives on the need 
to address socioscientific issues. 
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Figure 4.2 shows that the Life Sciences teachers’ responses fall in one of three categories, 
namely reform-based understanding, eclectic understanding, and inadequate understanding. 
Reformed-based understanding means that Life Sciences teachers have an in-depth 
understanding, or deep knowledge, of the teaching and learning of the theory of evolution. 
Eclectic understanding indicates that the participants showed some degree of understanding 
about the teaching of the theory of evolution. Inadequate understanding indicates that the 
participants are not knowledgeable enough, thus there’s a lack of knowledge on teaching the 
theory of evolution. 
From Figure 4.2, in the first item which asked the participants about their perspective of the 
inclusion of the theory of evolution in the Life Sciences curriculum and whether there is 
potential for conflict between their personal beliefs and scientific beliefs, more than half (57 
%) of the participating teachers perceived themselves as not having any personal conflict with 
the theory of evolution. As such, they recommended the inclusion of the theory of evolution in 
the Life Sciences curriculum. The participants’ arguments in favor of the inclusion of the theory 
of evolution in the Life Sciences curriculum were that evolution is the only convincing theory 
that explains the existence of all living organisms on earth. As deduced from their justification, 
despite their familiarity with both scientific and religious beliefs, teachers in this category were 
not concerned that their beliefs about the theory are somehow antagonistic towards their 
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religious beliefs about special creation, and as such they still felt the topic should be included 
in the curriculum. On the other hand, 14% of the participants indicated that the evolution of 
humankind was inappropriate, hence should not be included as part of the evolution content in 
Grade 12 Life Sciences curriculum. These teachers particularly pointed out that the evolution 
of humankind was their bone of contention as it undermines the learners’ and their religious 
and cultural convictions. The teachers in this category in a way indicated that they could easily 
embrace and acknowledge the fundamental ideas of the theory of evolution, on condition that 
those ideas are not applicable to the evolution of humankind. About a third (29%) showed a 
lack of understanding about the theory of evolution. This was evident in their reasoning for not 
supporting the inclusion of the theory in the Life Sciences curriculum, which centered on the 
theory influencing the religious beliefs of the teenagers (grade 12 learners) who are still 
immature in making decisions for themselves.   
All the teachers indicated that they had an in-depth knowledge and understanding of the 
socioscientific issues surrounding the theory of evolution and the teaching there of as indicated 
in item 2. The second item was aimed at revealing teachers’ awareness, recognition, and 
acknowledgement of their learners’ socio-cultural background. Teachers’ familiarity with the 
socioscientific issues embedded in the theory of evolution is envisioned to enable them to plan 
their lessons in a manner that provides learning opportunities relevant and sensitive to their 
learners’ religious and cultural backgrounds. As deduced from their responses, it is the 
evolution of humankind versus special creation that emerged as the source of most 
socioscientific controversy surrounding the theory of evolution. 
The third item was on the participants’ perspectives on the need to address SSIs in their Life 
Sciences, (not specifically the theory of evolution). The analysis of data showed that more than 
half of the participants (61%) stated that teaching learners about SSIs was crucial. In justifying 
their conceptions, teachers conceived SSIs as important in improving learners’ reasoning and 
argumentative skills; developing learners’ critical thinking skills; and in informing learners in 
decision making. Teachers in this category showed a reform-based understanding by virtue of 
acknowledging the values of addressing the SSIs during teaching and learning as a key 
principle for science literacy. Such a stance is particularly fitting for the South African 
curriculum, which supports equipping learners with the skills and values necessary for self-
fulfillment and, meaningful participation in society as citizens of a free country (Department 
of Basic Education [DBE], (2011). From that same third item, 11% of teachers had mixed 
views, indicating that some of the SSIs should be included while others are overly sensitive to 
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deal with in the Life Sciences classrooms. These participants displayed an eclectic 
understanding, which means they showed some degree of understanding the need to address 
the SSIs. These teachers mentioned that the teaching of topics such as the theory of evolution, 
abortion, embryonic stem cell research, and HIV/AIDS, can stir emotions in their learners. In 
justifying their stance, the teachers pointed out that learners come from diverse sociocultural 
and religious backgrounds, which makes it difficult to address the diverse SSIs brought in by 
the learners. 29% of the teachers showed lack of understanding.   
The fourth item was on teachers’ conceptions on the need to address controversial and 
debatable issues on the topic of evolution in Life Sciences classrooms. Analysis of data 
revealed that most participants (71%) presented reform-based understanding in acknowledging 
that addressing controversial and debatable topics in the Life Sciences classrooms was worth 
the effort and time. Teachers’ reasons for advocating for the address of SSIs were based on the 
fact that addressing controversial issues would go a long way in developing science literacy 
among learners. The reason most of the teachers in this category gave for supporting the 
addressing of SSIs was that learners would become well informed citizens who could reason 
and argue about any matter at hand. They pointed out that in such a classroom environment, 
learners are given opportunities to recognize and appreciate different perspectives from their 
peers during the process of argumentation and debating. Though the teachers acknowledged 
and advocated for addressing controversial and debatable issues in their Life Sciences 
classrooms, there were however 11% of the 71 % who indicated their inability to create learning 
environments conducive for debate and argumentation in their classrooms. The fear of losing 
control was the main reason pointed out by these teachers as classroom management is 
problematic in most South African classrooms in public schools. 
Quite the opposite, the findings indicated that 29% of teachers showed that they lacked 
knowledge and understanding in addressing SSIs. The lack of understanding is evident in one 
of the participants who wrote, “debating controversial topics is for Life Orientation classes, not 
Life Sciences, here we are dealing with content, only.” This view is contrary to the vision of 
science education postulated by Sadler (2004) that learners should not only learn about 
conceptual knowledge of the subject matter and scientific processes, but also how to use this 
knowledge for making decisions about complex societal and personal issues learners encounter 
in their daily lives. Some teachers who showed inadequate understanding argued that 
“evolution is just a theory”, insinuating the theory of evolution as questionable and 
discreditable.  
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The last item (fifth item) sought teachers’ perspectives on the best way to address the SSIs 
embedded in the theory of evolution. The item was aimed at revealing the pedagogical 
strategies employed by Life Sciences teachers during the teaching and learning of concepts in 
the theory of evolution.  The analysis of data showed that there were two main school of 
thought, regarding the integration of SSIs embedded in the theory of evolution, namely: the 
first school of thought was categorised by teachers who engage learners in the socioscientific 
controversy surrounding the theory of evolution and the second school of thought was 
categorised by teacher who do not engage learners in the socioscientific controversy 
surrounding the theory of evolution. In this item more than half (54%) of the participants 
engaged their learners in controversial activities that develop learners’ critical, argumentative, 
and analytical thinking skills. The participants’ reasons for engaging learners in controversy is 
that it allows their learners to become independent thinkers who are well informed. The 
participants indicated that this approach allows their learners to explore and establish a 
relationship between their existing knowledge and the new scientific knowledge. They also 
indicated that no learner would be left out or marginalized as their ideas would be embraced 
and acknowledged during discussions. Teachers also pointed out that misconceptions that may 
arise, will be addressed accordingly.  
In this item, 46% of teachers indicated that they do not engage their learners in the 
discussions of socioscientific controversy surrounding the topic. These teachers pointed out 
that such discussions create conflict with their learners’ religious and cultural backgrounds. 
This implies that these teachers were not well capacitated to facilitate discussions of the 
socioscientific issues in their classrooms. An important point raised by these teachers was that 
the topic is too long, and the time allocated for the teaching and learning of the theory is too 
little to allow discussions. Failure to complete the teaching of this topic would compromise 
learners’ performance in their final examinations as the topic constitutes 44% of the marks in 
Paper 2.  
The following sections present the teachers’ conceptions on the socioscientific issues 
embedded in the theory of evolutions in more detail.  
4.3 Teachers’ Conceptions on the Socioscientific Issues Embedded in the Theory of 
Evolution 
The findings will be presented hereunder. 
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4.3.1 Teachers’ conceptions of the content in the Life Sciences curriculum and the theory of 
evolution in particular 
One item was used to measure the teachers’ conceptions of the content in Life Sciences 
curriculum and the theory of evolution in particular. The item asked teachers the following 
question: “In your opinion should the socioscientific issues, in particular, the theory of 
evolution, be part of the Life Sciences curriculum? Explain your answer.” The item aimed to 
reveal the general views of the Life Sciences teachers on the inclusion of the theory of evolution 
as one of the topics embedded in the SSIs in the Life Sciences curriculum, and the underlying 
reasons for their conceptions. 
Table 4.1 below shows the categorisation of the teachers’ views and reasons regarding the 
inclusion of the topic of evolution in the Life Sciences curriculum.  
Table 4.1: Teachers’ views about the inclusion of the theory of evolution in Grade 12 Life Sciences 
curriculum 
Teachers’ views Reasons Number of 
teachers (%) 
 
Support for the 
inclusion of evolution 
in the curriculum 
It is the best explanation on how all organisms came 
to being 
21 
Learners should know their origin 14 
Learners should know about the science processes 11 
Learners should know about the theory of evolution so 
that they can pursue studies related to the topic 
7 
Being a theory, and supported by scientific evidence   4 
Support for inclusion 
of other concepts on 
evolution except 
human evolution 
They should have excluded the human evolution 7 
Conflict with human creation, God created human 




Against the inclusion 
of evolution in the 
curriculum 
It is just another scientific theory; it is not valid 7 
Evolution is against the word of God 4 
Shake the religious beliefs of the teenagers, while they 
are still fragile.  
7 
The content is too long and confusing to learners 11 
The responses to the question that asked the teachers for their perspectives on the inclusion of 
the theory of evolution content in the Grade 12 Life Sciences curriculum as a socioscientific 
topic were analysed. There is clear evidence that more than half of the participants (57%) think 
that the department made the right decision to include the topic of evolution in the Life Sciences 
curriculum. When the participants’ underlying arguments in favour of the inclusion of the 
theory of evolution were examined, it was revealed that most teachers in this category shared 
the view that evolution is the only convincing theory that explains the existence of all living 
organisms on Earth. The supporting statements are given in Table 4.1. An important trait 
deduced from teachers in this category was their ability to reconcile their religious and cultural 
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convictions with their scientific beliefs. It should be noted that some of the teachers who belong 
to the Christian and Muslim religions were honest in admitting that initially, owing to their 
beliefs about the origin of humankind, they were not convinced of the need for the inclusion of 
the theory of evolution when it was introduced into the Life Sciences curriculum in 2008. 
However, as a result of the knowledge they acquired during the teaching and learning of the 
theory of evolution and when they considered some of the evidence noticeable in their everyday 
life, they could not help but acknowledge the importance of the topic. The teachers in this 
category demonstrated a strong will to learn more about the theory of evolution.  
It is of paramount significance to note that in this category, even the teachers who were 
conflicted about teaching evolution before did not allow the conflicting ideas and beliefs to be 
an impediment to learning about this unifying theory. This reveals that teachers’ role and 
rationale, as a life-long learner, played an influential role in updating their knowledge, despite 
their religious and cultural convictions. Despite the familiarity with both perspectives (religious 
beliefs and scientific beliefs in relation to creation), teachers in this category continued to be 
unconcerned that their beliefs about evolution are somehow antagonistic towards their beliefs 
about creation, and as such they still felt the topic should be included in the curriculum. This 
showed that they support science processes and theory formation and, as such, they were bound 
to operate according to their scientific beliefs. They indicated that they engaged their Life 
Sciences learners in intellectual and meaningful discussions and argumentation, which is in 
line with the goal of science literacy.  
In contrast, 14% of the participants indicated that the evolution of humankind was generally 
inappropriate, hence should not be included as part of the evolution content in the Grade 12 
Life Sciences curriculum. Some of the responses from these teachers included:  
“Of course, evolution is good for learners to learn about, but they should exclude 
human evolution, it is wrong; God created humans with his own image, so if we are 
from apes, what kind of image is He?” (participant 1) and “Humans are descendants of 
Adam and Eve, that’s what learners should know, not all these other things which cause 
confusion.” (participant 2) 
The teachers’ responses show strong religious convictions that teaching the evolution of 
humankind is derogatory to the Creator, that is, God. 
In every single exemplification the above responses exhibit an inability to reconcile the 
evolution of humankind with Biblical accounts. This finding corresponds to several studies that 
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indicated some teachers are more prepared to accept the theory of evolution by natural selection 
when excluding the evolution of humankind. This means that these teachers have reimagined 
the theory of evolution by natural selection to rule out the evolution of humankind (Boujaoude 
et al., 2010; Clement, 2015; Asghar, 2013). One of the participating teachers stated, “I feel it 
is important to teach how other creatures have evolved over time, but I don’t believe we came 
from apes. I believe God created us.” The response strongly suggests that not only do teachers 
have a problem with the theory of evolution, viz. the creation of humankind, but they also 
harbour some misconceptions on the theory of evolution. The part “… I don’t believe we came 
from monkeys…” is a misconception held by most lay people (i.e., the public in general), but 
it is worrisome if teachers, who are at the forefront of teaching the theory of evolution, hold 
this kind of misconception. As stated in Molefe (2014), one of the factors contributing towards 
the controversy of teaching the theory of evolution, and the difficulty in learning about this 
crucial topic, is the widely held misconception of the general public, including the conveyers 
of the curriculum (i.e., teachers). The consensus view amongst the teachers in this category 
seems to be that they can embrace and welcome the fundamental idea of the theory of evolution, 
on the condition that those ideas are not applicable to the evolution of humankind.    
Finally, findings revealed that 29% of teachers hold the view that the theory of evolution in 
general is inappropriate for inclusion in the Grade 12 Life Sciences curriculum. Teachers felt 
that the theory of evolution is antagonistic to most peoples’ religious and cultural convictions, 
including their own as well as the views of their learners and the community. This begs the 
question, how will the teachers in this category reconcile their religious and cultural belief 
systems with their scientific beliefs, which is the vehicle that allows them to engage learners 
in discussions and address the theory of evolution? The following is a response from some of 
the participating teachers in this category, “Evolution is against the word of God, the 
curriculum developers should have considered other peoples’ beliefs before deciding to 
include this topic”. “Evolution is unchristian”. “Evolution discredits the Bible”. These 
teachers are unable to reconcile their religious and cultural convictions with their scientific 
beliefs. In the words of Doster and Jackson (2009), teachers in this category experience real, 
deep, and often emotionally painful antagonism.  
From the data analysis, it emerged that two of the Life Sciences teachers still harbour the 
misconception that evolution is “just a theory”, hence there is no truth in it. In addition, these 
teachers raised questions with regard to the authenticity of the content and validity of the theory 
of evolution. This is encapsulated in the following statement from one of participants in this 
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category, “I view evolution as just another scientific theory, it is not valid.” Such a view shows 
that the teachers regard the theory of evolution as not true. The support of such views in the 
Life Sciences classrooms will result in learners not taking the topic seriously and could leave 
the learners with misconceptions.     
4.3.2 Teachers’ knowledge about examples of SSIs and their teaching 
This item aimed at revealing teachers’ awareness, recognition, and acknowledgement of their 
learners’ socio-cultural background. The teachers’ familiarity with the socioscientific issues 
embedded in the theory of evolution is envisioned to enable them to plan their lessons in a 
manner that provides learning opportunities relevant and significant to their learners’ religious 
and cultural backgrounds. An analysis of the teachers’ responses showed that all the teachers 
were well-informed about the socioscientific issues embedded in the theory of evolution. 





SSIs identified by the teachers Number of 
teachers (%) 
Knowledgeable about 
the SSIs embedded in 
the theory of 
evolution 
Challenges peoples’ religious and cultural 
convictions. 
25 
The formation of new species from existing species  11 
All living organisms share a of common ancestors:              18 
Africa’s Eve             3 
The evolution of humankind verses creation             43 
 
Table 4.2 shows that all the Life Sciences teachers were knowledgeable about the 
socioscientific issues surrounding the theory of evolution. As deduced from their responses in 
Table 4.2, it is the question of the evolution of humankind versus the six-day creation that 
emerged as the most (43%) socioscientific controversy surrounding the theory of evolution. In 
addition, as is evident in the above table, the perceived antagonism between the theory of 
evolution and people’s religious and cultural convictions came as the second (25%) major point 
as one of the SSIs associated with the theory. Similarly, some participant (18%) identified the 
idea of a common ancestor as one of the socioscientific controversy surrounding the theory of 
evolution and 11% of the participants identified the formation of new species as SSIs embedded 
in the theory of evolution with 3% of participants indicating the Africa’ Eve is one of the 
socioscientific issues embedded in the theory. All the socioscientific issues associated with the 
theory of evolution are related to religion or culture in some way. However, it should be noted 
that even though the teachers were knowledgeable about the SSIs embedded in the theory of 
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evolution, it does not necessarily mean that they could address them when teaching the various 
concepts of the theory. As such, teachers had to engage with tasks to determine their 
perspectives when it comes to addressing the SSIs embedded in the theory of evolution during 
the process of teaching and learning. 
4.3.3 Teachers’ perspectives on the need to address socioscientific issues. 
Teachers’ perceptions on the necessity to address the socioscientific issues in their classrooms 
were evaluated according to two items. These items aimed at revealing the general perspectives 
of the participants about the inclusion of controversial topics in the Life Sciences classrooms, 
in particular, the theory of evolution and the underlying reasons for their perspectives. Results 
revealed that Life Sciences teachers who took part in this study had a high degree of agreement 
on the necessity of addressing the socioscientific issues that make topics such as the theory of 
evolution controversial in their classrooms. The findings are presented under the subheadings 
below, which correspond to the three questions given to the teachers. 
4.3.3.1 Teachers’ perceptions about importance of addressing SSIs in Life Sciences teaching 
The first item on teachers’ perspectives on the need to address socioscientific issues was based 
on the participants’ views on the necessity of addressing SSIs in the Life Sciences classrooms. 
Teachers were asked the following: “Do you believe it is important to spend time in your Life 
Sciences classroom teaching learners about SSIs? If yes, why? If not, why not?” The views 
and the underlying reasons that the teachers specifically pointed out were analysed and 
categorised, as shown in Table 4.3 below. 
Table 4.3: Teachers’ perceptions on the need to address SSIs in their classrooms. 





Improving learners’ reasoning and argumentative 
skills 
18 
Learners become critical thinkers 21 
For informed decision making 21 
Some SSIs should 
be addressed, and 
others should not 
Some topics are too sensitive to deal with 4 
Not suitable to teach young learner 7 
 
Not important to 
address SSIs 
Do not want to be biased 7 
Not trained how to deal with controversial topics 7 
Fear of not being able to control the class 15 
When the participants’ perspectives on the need to address SSIs in their Life Sciences 
classrooms were analysed, it showed that more than half of the participants (60%) stated that 
teaching learners about SSIs was crucial. This is depicted in the total number of teachers under 
the category, the importance of addressing SSIs, in Table 4.3. The teachers in this category 
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showed a reform-based understanding because they acknowledged the value of addressing the 
SSIs as a key principle for science literacy. Such views are supported by Bossér et al (2015) 
who asserted that education in which SSIs are integrated is aimed at active citizenship in the 
rapidly changing and scientifically complex society. 
Table 4.3 above also shows that there was a group of teachers who had mixed views (11%), 
indicating that some of the SSIs should be included while others are overly sensitive to deal 
with in the classroom. These participants displayed an eclectic understanding, which means the 
participants showed some degree of understanding the need to address the SSIs. These teachers 
justified their eclectic understanding in this category when they indicated that some SSIs 
embedded in certain topics, such as the theory of evolution, abortion, and embryonic stem cell 
research, might conflict with their religious convictions and as well as those of their learners. 
The other reason given was that the teachers are ill-equipped to address the SSIs embedded in 
these controversial topics. In support, Sutherland and L’Abbe (2019) contend that South 
African teachers are not trained to facilitate the discussion of controversial topics in their Life 
Sciences classrooms.     
Table 4.3 shows that 29% of the teachers held the view that the SSIs should not be addressed. 
Their main reason was that learners come from diverse socio-cultural and religious 
backgrounds (Hewson & Ogunniyi, 2011), which makes it difficult to address the diverse SSIs 
brought in by their learners. In support, Mavuru and Ramnarain (2017) indicated that this 
situation is coupled with the influx of immigrant learners from neighbouring countries. The 
underlying argument against the inclusion of SSIs, such as the theory of evolution, is that 
teachers are not well-informed about, or equipped to deal with, controversial topics in their 
Life Sciences classrooms.  
4.3.3.2 The need to address controversial and debatable issues on the topic of evolution in Life 
Sciences classrooms   
The second item on teachers’ perspectives on the need to address socioscientific issues, posed 
the following question to the teachers: “Do you think that controversial and debatable issues 
in the theory of evolution are necessary for learners to know, and/or important for teachers to 
spend time on? If yes, why? If no, why not?” The views and the underlying reasons of their 
conceptions are presented in Table 4.4.  
Table 4.4 Teachers’ perspectives on the necessity to teach learners about SSIs embedded in 
the theory of evolution. 
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Teachers’ views Reasons Number of 
teachers (%) 
It is necessary Learners should be familiar with science processes  11 
Learners will become well informed citizens who are able 
to reason and argue about the matter at hand 
18 
Exposes learners to different field of work 7 
Increases learners’ interests in Life Sciences 11 
Provides background for Life Sciences subject as a whole 4 
Learners will be knowledgeable about extinct species 6 
Learners are given opportunities to recognise and appreciate 
different perspectives from their peers. 
14 
It is not necessary Inability to create a debatable classroom atmosphere 11 
Debates consume contact time 7 
Parents will not allow their children to think of evolution 
rather than creation 
4 
Challenges the religious and cultural beliefs of most 
learners 
7 
Table 4.4 shows that 71% of the participants acknowledged that addressing controversial and 
debatable topics in their Life Sciences classrooms was worth the effort and time. The teachers’ 
reasons were based on the fact that addressing controversial issues will go a long way in 
developing science literacy in learners.  
Though teachers acknowledged and advocated for addressing controversial and debatable 
issues in their Life Sciences classrooms, there were participants (11%) who indicated their 
inability to create learning environment conducive to debate in their classrooms. There were 
teachers among the participants (29%) who indicated that it was not necessary to address 
controversial and debatable issues. An example is one participant who said, “Yes it’s necessary, 
but unfortunately there is no time, if you entertain these debates, you will consume contact time 
for curriculum coverage.” 
Teachers in this category identified some obstacles that they are confronted with when teaching 
the theory of evolution such as religious commitment, worldviews, and beliefs regarding the 
scientific validity of evolution. One participant wrote, “… debating controversial topics is for 
Life Orientation classes, not Life Sciences, here we are dealing with content, only.” This view 
is contrary to the vision of science education postulated by Sadler (2004) that learners should 
not only learn about conceptual knowledge of the subject matter and scientific processes, but 
also about how to use this knowledge for making decisions about the complex societal and 
personal issues learners encounter in their lives. Some teachers who showed inadequate 
understanding argued that “evolution is just a theory”, insinuating the theory of evolution is 
questionable and discreditable. One of the participants showed strong convictions against 
addressing controversial issues when he said: 
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“As a praying woman, I am okay that evolution is taught as a theory and not a fact”.    
The above statement exemplifies a teacher who seem to have these negatives views with regard 
to the teaching and learning of the theory of evolution, which appears to be aggravated by their 
inadequate knowledge of the nature of science (NoS). When teachers are well-informed about 
the nature of science, they will be able to understand that evolution is regarded as a theory since 
it is backed by evidence. The fact that some teachers hold the same misconceptions held by the 
public, namely “evolution is just a theory”, shows inadequate understanding of the nature of 
science by some Life Sciences teachers in this category.    
4.3.3. Teachers’ perspectives on the best way SSIs in the theory of evolution can be addressed. 
In the last item, teachers were asked the following question: “What do you think is the best way 
to integrate SSIs issues into Life Sciences teaching? Do you engage learners in controversial 
issues or not? Explain your answer.” The literature, notably the work of Landson-Billings 
(2006), suggests that when employing culturally relevant pedagogy learners are empowered 
intellectually, socially, emotionally, and politically, thus all the aspects of learning are covered. 
The advocates of this type of learning asserts that this approach understands that learners must 
learn to navigate between home and school, thus Life Sciences teachers must find ways to 
equip learners with the knowledge needed to succeed in a school system as well as outside the 
school system, not the one that oppresses them (Landson-Billings, 2006). It is important for 
Life sciences teachers to address the religious and cultural background of learners, in so doing 
learners will not feel left out. This item is aimed at revealing how the participants incorporate 
their learners’ socio-cultural and religious backgrounds when addressing the SSIs embedded 
in the teaching of the theory of evolution. Analysis of results discovered that there are two main 
schools of thought regarding the integration of SSIs, namely those who engage learners in the 
controversy and those who do not engage learners in the controversy. The points emphasised 
by the teachers are provided in Table 4.5 below.  
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Table 4.5: Teachers’ perspectives about the best ways of addressing SSIs embedded in the topic 
of evolution. 










Encourage learners to discuss the controversy from different 
perspectives 
11 
Learners are challenged to re-evaluate their original 
conceptions 
7 
Learners are encouraged to debate the issue not only with their 
classmates but also with other members of their community 
14 
Urge learners to think critically, should not feel left out of place. 14 
For informed-based citizens 7 






Fear of not being able to control class 14 
Engaging learners in controversy is time consuming 7 
Lack of time to fully address the SSIs in evolution 11 
Avoidance of conflict 14 
Table 4.5 illustrates that more than half of the participants (54 %) engage their learners in 
controversial activities that develop the learners’ critical and analytical thinking skills. 
Participants in this category tried to embrace many different sides of the issues, including 
scientific and social issues, in their Life Sciences classrooms. This is encapsulated in the 
reasons given in the table. The participants’ reasons for engaging learners in controversy 
revealed that it allows their learners to become independent thinkers. The underlying argument 
in favour of engaging learners in controversial debates allows them to explore and establish a 
relationship between their existing knowledge and the new scientific knowledge. Another 
important reason given by some of the participants in this category was that they address the 
controversial socioscientific issues surrounding the theory of evolution so that their learners 
would not feel left out. In this way, all learners’ ideas will be embraced. This stance is of 
particular importance since learners’ religious and cultural concerns, as well as any 
misconceptions that may arise, will be addressed accordingly.   
Contrary to the first group, the participants in the latter category (46 %) indicated that there is 
no need to engage learners in activities that are controversial. Two major reasons were given 
by the teachers in this category with regard to facilitating discussions about the theory of 
evolution. The first reason is due to the controversial nature of the topic itself, as the topic 
relates to religion, which makes them uncomfortable to engage learners in their classrooms. In 
their view the topic will create conflict with their learners’ religious and cultural backgrounds. 
These suggest that teachers in this category are not better equipped with skills of facilitating 
the discussion of controversial topics, such as the theory of evolution, thus they opt to leave 
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the discussion skills aside. The second reason for not engaging learners in discussion concerns 
time-related challenges. 
In conclusion to research question 1, generally, the results of this study suggest that 71% of the 
teachers who participated in this study acknowledged the significance of the theory of evolution 
as the most fundamental principle in Life Sciences. They were also quite knowledgeable about 
the socioscientific issues embedded in the teaching of evolution, as such they embrace the 
notion of the inclusion of social aspects such as religion, and culture, ethics, and values in the 
Life Sciences curriculum. The teachers also indicated that the teaching and learning the theory 
of evolution is imperative for learners to become scientifically literate citizens, who are critical 
thinkers. On the other hand, results indicate that 29% of the teachers who participated in the 
study expressed that the inclusion of the theory of evolution in the Life Sciences curriculum is 
not the right call. Teachers in this category highlighted their frustration when it comes to 
addressing socioscientific topics in their science classrooms, because they perceive the topic to 
be antagonistic towards their religious and cultural convictions as well as those of their learners.  
4.4 How Teachers Addressed Socioscientific Issues when Teaching Particular 
Concepts on the Topic of Evolution    
This section reports the results that are meant to answer research sub-question 2: “To what 
extent do teachers from different religious and cultural backgrounds address socioscientific 
issues when teaching particular concepts on the topic of evolution?” The manner in which 
teachers from different religious and cultural backgrounds address socioscientific issues when 
teaching particular concepts on the topic of evolution was measured using Section C of the 
adapted PCK-BSSIs questionnaire (Han-Tosunoglu & Lederman, 2016). The questionnaire 
had two scenarios, one on the theory of evolution by natural selection and the other on the 
evolution of humankind. The questions on the scenarios were intended to measure teachers’ 
pedagogical content knowledge, thus information about the teachers’ four domains of 
knowledge was obtained. The domains include knowledge of the curriculum on the theory of 
evolution teaching, pedagogical knowledge on the theory of evolution teaching, subject matter 
knowledge on the theory of evolution teaching, and knowledge of the learners on the theory of 
evolution teaching. These questions were aimed at helping the participants to reflect on their 
understanding and practices of evolution teaching. Figure 4.3 below shows the framework in 
















Figure 4.2: Summary of how sub-question 2 was addressed. 
As shown in Figure 4.3 the four main themes on the manner in which teachers from different 
religious and cultural beliefs address the socioscientific issues embedded in the topic of 
evolution are: 1) Teachers’ knowledge of the curriculum on the theory of evolution teaching; 
2) Teachers’ subject matter knowledge on the theory of evolution teaching; 3) Teachers’ 
knowledge of pedagogy on the theory of evolution teaching; and 4) Teachers’ knowledge of 
the learner on the theory of evolution teaching.  
Hitherto, research has established that the religious and cultural impediments embedded in the 
teaching and learning of the theory of evolution have a direct influence on the learners’ 
willingness to engage in a scientific understanding of the theory of evolution as well as the Life 
Sciences teachers’ willingness to facilitate a well-founded pedagogical instruction on the 
theory (Berta et al., 2019). 
Figure 4.4 gives an outline of the participating teachers’ religious affiliations.  
Research sub-qu. 2: To what extent do teachers from different 
religious and cultural background address socioscientific issues 
when teaching particular concepts on the topic of evolution? 
Data collection using PCK-BSSIs 
questionnaire (section C) 
Data analysis: Are teachers’ pedagogical strategies, 
inadequate, eclectic, or reformed, when addressing SSIs 
in evolution? (Use of the Rubric developed by Han-
Tosunoglu and Lederman (2016) 
 
Teachers’ Knowledge of learners on the 
theory of evolution teaching  Teachers’ knowledge of curriculum on the 
theory of evolution teaching   
Teachers’ subject matter knowledge on the 
theory of evolution teaching 
Teachers’ pedagogical knowledge on 
evolution teaching 
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Figure 4.3: Teachers’ religious affiliations 
As shown in Figure 4.4, 16 teachers (57 %) identified themselves as Christian, and 9 teachers 
(32%) identified themselves as belonging to other Traditional African religions, and 3 (11%) 
teachers identified themselves as belonging to the Muslim religion. This information was 
particularly important to determine how these teachers, considering that they come from 
different religious and cultural belief systems, address the SSIs embedded in the theory of 
evolution. The point was to determine whether they were addressing the SSIs in the same 
manner, or differently, and their reasons for the choice of the particular pedagogical strategies 
employed in addressing the SSIs.  
The section is divided into two sub-sections. The first sub-section presents findings from the 
teachers’ responses to the questions on evolution by natural selection and the second sub-
section presents findings from the teachers’ responses to questions on the evolution of 
humankind.  
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4.4.1 Scenario on evolution by Natural Selection 
This sub-section on Life Sciences teachers’ PCK on teaching the theory of evolution by natural 
selection is presented under four main themes of PCK-BSSIs. The first theme is the teachers’ 
knowledge of the curriculum on the theory of evolution by natural selection. The second theme 
is on the teachers’ subject matter knowledge on the theory of evolution by natural selection. 
The third theme is on the teachers’ knowledge of pedagogical strategies for the effective 
teaching of the theory of evolution by natural selection in the classroom and assessment 
approaches that can be employed for assessing Life Sciences learners. The last theme is on 
teachers’ knowledge about their learners’ difficulties, weaknesses, as well as the 
misconceptions that their learners may have about the theory of evolution by natural selection.       
4.4.1.1 Theme 1: Teachers’ knowledge of the curriculum on teaching SSIs in natural selection 
The first theme is aimed at assessing Life Sciences teachers’ knowledge and understanding of 
the curriculum concerning evolution by natural selection. The National Curriculum and 
Assessment Policy Statement Grade 10-12 for Life Sciences (Department of Basic Education, 
DBE, 2011) stipulates that learners should be exposed to knowledge-based skills and values 
worth pursuing in South African schools. The main purpose of this curriculum is to enable 
learners to attain knowledge and skills, which are relevant to their own lives (DBE, 2011). In 
this regard, it is important for Life Sciences teachers to be knowledgeable and capable of 
implementing this curriculum so that learners can benefit fully from the curriculum. With this 
knowledge, Life Sciences teachers will be able to teach the theory of evolution in such a way 
that learners are well-equipped with knowledge, skills, and values that are important for self-
development and meaningful participation in society as citizens of a democratic country.    
An analysis of the participants’ responses to the items targeted to get information about 
participants’ knowledge of the curriculum on the theory of evolution by natural selection 
teaching revealed that most teachers (71%) agreed with the inclusion of the theory of evolution 
by natural selection. The participants in this category noted important skills that learners can 
develop from the inclusion of the theory of evolution by natural selection in the Life Sciences 
curriculum. Teachers viewed the theory of evolution as a topic that encourages learners to solve 
problems and make decisions by using critical thinking skills. Teachers also pointed out that 
the theory of evolution by natural selection promotes the learners’ ability to critically evaluate 
and debate issues related to science and society. Some teachers put forward the view that the 
topic provides learners with argumentative and debating skills. Of particular importance is that 
quite a number of teachers underlined the fact that the theory of evolution by natural selection 
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exposes learners to a new scope of biological studies to stimulate interest in, and create 
awareness of, possible different fields of study. In this way the purpose of the curriculum in 
facilitating the transition of learners from school to the workplace (DBE, 2011) is realised 
through the teaching and learning of the theory of evolution. Another crucial point made by 
some teachers in this category is that some of the health and socioeconomic problems 
humankind face today result from the theory of evolution by natural selection. On that note, 
teachers referred to the development of herbicides used to destroy weeds and insecticides used 
to destroy numerous pests, which damage crops and cause diseases. To this end, teachers 
mentioned examples such by problems that arise from evolution natural selection, for example, 
the mutation of dichloro-diphenyl-trichloroethane (DDT) resistant mosquitoes; the mutation of 
Extensively Drug Resistant Tuberculosis (XDR TB). Some representative responses include, 
“When learners are familiar with Resistant TB, they are more likely to advise their families 
who are affected by TB on the important of finishing the TB treatment, so that mutation cannot 
occur,” and on a positive note, the development of anti-retroviral (ARV) drugs that are used to 
treat Human Immunodeficiency Virus (HIV), “We are all affected by HIV one way or the other, 
learners included, concepts such as the ability of HIV to mutate need to be known, even though 
the patient is taking ARV.” This stance is of particular importance for the benefit of learners 
and the society they live in, given that South Africa has the highest number of people living 
with HIV in the world, the teachers’ responses show how they assist learners to acquire and 
apply knowledge and skills in ways that are meaningful to their own lives in accordance with 
the Curriculum and Assessment Policy Statement (DBE, 2011). 
On the other hand, 29% of the teachers opposed the inclusion of the theory of evolution by 
natural selection in the Life Sciences curriculum. Most teachers in this category pointed out 
that the theory of evolution is too difficult and confusing to most learners because it covers a 
lot of content within a short period of time. In this case the teachers were referring to the 
terminology associated with the topic and the broad nature of the topic. Some teachers, notably 
ones with strong religious convictions, complained that the topic in general invalidates their 
religious beliefs and those of their learners. Unlike the teachers in the first category, who 
appeared to be familiar with the aims, goals, and purpose of the Life Sciences curriculum with 
regard to the theory of evolution by natural selection, teachers in this category failed to identify 
the knowledge and skills that learners can benefit from by studying natural selection.  
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4.4.1.2 Theme 2: Teachers’ subject matter knowledge on teaching SSIs in natural selection  
In this second theme on knowledge of the subject matter, the questionnaire items were aimed 
at assessing the Life Sciences teachers’ command of subject matter adequate to teach the theory 
of evolution by natural selection to ensure conceptual understanding by learners. Additionally, 
the items aimed at enhancing teachers’ self-awareness of their knowledge about the theory of 
evolution by natural selection, thereby encouraging them to identify their strengths, 
weaknesses, and difficulties. Analysis of the data revealed that 75% of the participants 
perceived themselves as having in-depth knowledge necessary to teach the theory of evolution 
by natural selection effectively to their learners. Just 25% of the participants acknowledged 
that their knowledge to teach the theory of evolution by natural selection to their learners was 
not satisfactory. Some of the teachers in this category showed lack of meaningful 
conceptualisation of Darwin’s theory of natural selection, even failing to explain the theory of 
natural selection as stated by Darwin. They confused natural selection with Lamarck’s law of 
use and disuse. 
Earlier studies by van Driel, Bijaard, and Verloop (2001) indicated that teachers’ actions are a 
more accurate representation of what they know and believe than the usual array of self-report 
measure. In essence, what the Life Sciences teachers in the current study said they knew might 
not be a true reflection, they might be uncomfortable in admitting that they did not know or 
vice versa. However, the indication is that a quarter of the teachers who participated in the 
present study were not sure about their ability to teach the theory of evolution by natural 
selection. Basically, they did not have adequate subject matter knowledge to teach the concepts 
related to the theory of evolution by natural selection.                       
4.4.1.3. Theme 3: Teacher’s pedagogical knowledge for teaching SSIs in natural selection 
This theme is about the Life Sciences teachers’ knowledge of pedagogical strategies for the 
effective teaching of the theory of evolution by natural selection and assessment approaches 
that can be employed for assessing their learners. This theme is presented under two sub-
themes, which include teachers’ pedagogical instruction on the theory of evolution by natural 
selection teaching and how teachers address learners’ misconceptions with regard to the theory 
of evolution by natural selection. If Life Sciences teachers are to teach a topic as challenging 
and controversial as the theory of evolution by natural selection effectively, they need to 
possess adequate pedagogical skills to facilitate learning of this challenging topic. 
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4.4.1.3.1 Pedagogical strategies and activities on the theory of evolution by natural selection 
teaching 
The items under the first sub-theme on teachers’ knowledge of pedagogy are aimed at revealing 
the participants’ knowledge of specific resources and strategies for teaching and assessing 
learners on the scenario of the theory of evolution by natural selection. It should be noted that, 
several evolution researchers (Meadows et al., 2000; Ingram & Nelson, 2006; Hermann, 2013) 
have strongly suggested that learners should be provided with the opportunity to discuss their 
views of the interaction between science and religion in order to better understand why the 
theory of evolution is regarded as scientifically valid.  
The results show that the Life Sciences teachers who participated in this study fell into two 
different pedagogical approaches due to the way they indicated how the scenario can be 
addressed in their classrooms. Their approaches fell into the categories of 1) learner-centred 
approach, and 2) teacher-centred approach. Teachers falling into the first category (54%) stated 
that they engage learners in debates and discussions in their classrooms. In this regard, teachers 
pointed out that they present a scenario (familiar to learners) in the classroom, then use higher 
order questions, which elicit group discussions and argumentation. Some of the question’s 
teachers posed include: why does mutation occur? What are the results of mutation? How can 
mutation benefit organisms? How are gene mutations involved in causing evolution? The 
teachers went on to say that they will then guide learners to arrive at a consensus, which then 
paves way for teachers to explain the theory of evolution.  
Teachers in this category justified this approach as being critical to learners in exploring and 
building bridges between existing worldviews and the new scientific knowledge. An interesting 
commonality among these teachers’ responses is their ability to teach the theory of evolution 
as a guiding principle in Life Sciences, which includes DNA, Meiosis, Reproduction, and 
Genetics when explaining how they will approach the scenario in their Life Sciences 
classrooms. Teachers in this category seemed to be knowledgeable on how the scenario can be 
implemented in such a way that learners will develop, not only the content knowledge, but also 
the abilities to critically evaluate and debate scientific issues and to understand the culture of 
science. Of greater significance is how learners are exposed to different fields of study when 
these teachers address the theory of evolution in the aforementioned manner.  
Contrary to the first group, teachers in the second category (46%) mentioned that the best way 
to address the scenario is through direct instruction, which emphasises the transmission of 
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knowledge, from the teacher to the learner (immature recipients). These teachers indicated that 
there would be no point in discussions and dialogues as they will explain all the concepts of 
natural selection. They pointed out that in so doing much of the time will not be wasted, for the 
sake of completion of the syllabus. The manner in which these teachers addressed the scenario 
deny learners the opportunity to challenge, and critically think through, the scenario that 
resulted in a new species of pepper moths. 
4.4.1.3.2 How learners’ misconceptions of evolution by natural selection are addressed.              
The items under the last sub-theme on teacher’s knowledge of pedagogy was based on the 
teachers’ knowledge of typical misconceptions associated with the theory of evolution by 
natural selection that learners bring to the Life Sciences class and how they can address them 
to remedy those misconceptions. This item aimed at targeting teachers’ knowledge of their 
learners’ prior ideas on, and misconceptions of, the theory of evolution, and how the 
misconceptions are rectified. According to Shulman (1986), PCK includes the conceptions and 
preconceptions that learners of various ages and backgrounds bring to the teaching of a 
particular topic. Similarly, Smith (2010) pointed out that the knowledge possessed by Life 
Sciences learners regarding the theory of evolution includes several misleading ideas. Shulman 
(1986) further emphasised that if those prior conceptions turn out to be misconceptions, it is 
necessary for teachers to have knowledge of the pedagogical strategies most likely to be 
beneficial in reorganising learners’ ideas to form a new understanding.  
Of the 28 teachers who participated in the present study, only 54% were categorised as having 
reform-based understanding with regard to pedagogical approaches that can be implemented 
to rectify the misconceptions possessed by Life Sciences learners regarding the theory of 
evolution by natural selection. Teachers showed that they were knowledgeable about their 
learners’ misconceptions. To illustrate each situation, the following statements made by 
teachers are given: “evolution is against religion”; “evolution is just a theory”; and “evolution 
is not true”. Some teachers mentioned that to establish their learners’ preconceptions about the 
theory of evolution, they ask questions by engaging them in the learning task so that they can 
engage in the theory. Some of the question’s teachers asked include: “What is the first thought 
that comes to mind when you hear the term evolution?” and “What is your reason for thinking 
like that?” In so doing, the teachers believed that they connect the prior knowledge with future 
activities. They give learners a time frame to engage in self-clarification of their own 
perceptions regarding evolution. In this way teachers feel that they learn more about their 
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learners’ preconceptions about the theory of evolution and their justifications thereof. Driver 
et al. (1996) pointed out that when teachers have knowledge of their learners’ preconceptions 
and interpretations, it will inform how learners learn science and how teachers can become 
more effective in teaching science. Teachers stated that they first acknowledge the 
misconceptions of their learners, then confront them and explain why it is wrong. For instance, 
few teachers in this category stated that learners say the first thing that comes to mind is that 
“evolution is not true, it is just a theory”. The participants indicated that by posing the question, 
“What is you understanding of the term, ‘theory’?” it forces learners to explore the nature of 
science and start to explain the differences between hypothesis and theory. Teachers further 
mentioned that they always make sure that they explain to their learners that the word “theory”, 
which is used in everyday life means a different thing altogether in science language. Teachers 
pointed out that if their learners understand that “The theory of evolution is regarded as a 
scientific theory because various hypotheses relating to evolution have been tested and verified 
over time” they will eliminate many misconceptions surrounding this theory. Teachers also 
mentioned that it is important that they explain to their learners the origin of the 
misconceptions. They emphasised that in this way it becomes easier for learners to understand 
why their prior conceptions were incorrect and why the current knowledge is accurate. Other 
teachers in this category pointed out that they first identify their learners’ prior knowledge by 
giving them a question with four possible answers, which include three common 
misconceptions and one correct concept. In giving the correct options, learners are able to 
justify their choice. Teachers stated that in so doing learners have the opportunity to engage in 
debate and active learning. This is crucial as learners will share their opinions with others, 
thereby enabling them to learn from each other while allowing learners to work effectively as 
individuals and as a team. Additionally, teachers indicated that this approach provides learners 
with the opportunity to debate the pros and cons of their prior conceptions, therefore they 
become critical thinkers. By engaging in debates and discussions, learners will be alert about 
the scientific skills and ways of thinking scientifically that will empower them to notice the 
weaknesses in pseudo-science. After the discussion, teachers guide the learners to explain 
concepts clearly. However, teachers were truthful in admitting that some of the discussions 
take up a lot of contact time, thus it is difficult for them to implement some of the approaches. 
Teachers in this category are well-versed on the pedagogical teaching approaches to be used to 
help alleviate learners’ misconceptions. An interesting commonality of the teachers in this 
category is the ability to acknowledge the misconceptions that learners bring with them to the 
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Life Sciences classroom, which is recommended by scholars such as Rollnick and Mavhunga 
(2017). 
On the other hand, 46% of the participating teachers were categorised as having inadequate 
knowledge of the teaching approaches that should be used to help change learners’ 
misconceptions. This means that more than 40 percent of the Life Sciences teachers are not 
equipped with the knowledge of pedagogical approaches for addressing learners’ 
misconceptions. Most of the teachers in this category pointed out that they just give their 
learners the correct answer when they are wrong. “When my learners say that evolution says 
we come from apes, I just tell them: no evolution does not say we come from the apes, but it 
says we share a common ancestor with apes”. In contrast with the teachers in the first category, 
these teachers do not acknowledge their learners’ misconceptions. One can assume the 
teachers’ inability to address their learners’ misconceptions may be compounded by their own 
misconceptions of the teaching of evolution. This is alarming since the literature suggests that 
teachers need to identify possible misconceptions learners may have regarding any topic. This 
is crucial in order to develop pedagogical strategies to rectify the misconceptions of their 
learners. However, there is cause for concern if teachers themselves have misconceptions; the 
implication is that learners leave their Life Sciences classrooms with the same misconceptions 
that they previously had.            
4.4.1.4 Theme 4: Teachers’ knowledge of learners in SSIs (Natural Selection) teaching 
The last theme concerns the teachers’ knowledge of learners’ difficulties and weaknesses 
regarding the theory of evolution by natural selection. Research has established that the theory 
of evolution is one of the most complicated topics to teach, not only due to its controversial 
nature, but due to the confusing nature of its ideas, language used, and concepts (Hurst; 
Hejmadi; and Mead; 2017). According to Shulman’s (1986) conception, PCK also includes 
knowledge of what makes a specific topic difficult or easy to teach. Therefore, this strongly 
suggests that Life Sciences teachers should be aware of the contributing factors that make the 
teaching of the theory of evolution difficult for learners to understand, and act accordingly to 
make the topic comprehensible to their learners. Against this background, the item on the 
knowledge of the learners’ theme was aimed at unfolding teachers’ awareness of their learners’ 
weaknesses and difficulties with regard to the theory of evolution by natural selection. Analysis 
of data revealed that 89% of the teachers were aware of their learners’ difficulties with regard 
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to the theory of evolution by natural selection. Some teachers pointed out that learners have 
negative attitudes towards the topic of evolution due to its controversial nature.  
It also emerged from the data that some learners face difficulties in learning the theory of 
evolution due to the misconceptions associated with the topic. This might be the result of the 
manner in which the theory of evolution is presented by the general public. Ramnarain (2010) 
points out that learners hold ideas tenaciously and will be resilient in changing their 
preconceptions, most notably if traditional teaching approaches is used. This is an indication 
of the significance of being aware of learners’ prior knowledge about a particular topic, so that 
these misconceptions can be detected and addressed correctly, and scientifically, as they arise.      
In this category, teachers pointed out that language barriers hinder learning about the theory of 
evolution. Scientific language is difficult for many learners to grasp. This is especially true of 
second-language, or even third-language, speakers who need to understand two foreign 
languages, which Akenhead (1996) referred to as a “border crossing” when learning the theory 
of evolution in their Life Sciences classrooms.   
The majority of the teachers also pointed out that one of the difficulties surrounding the theory 
of evolution by natural selection is content overload. In their view, there are lots of aspects that 
need to be covered within a short period of time. This, in turn, causes cognitive overload to the 
learners as teachers need to cover all the aspects before learners write their preliminary 
examinations. This results in teachers teaching for the purpose of examination, not to teach the 
theory of evolution for in-depth understanding. This is a cause for concern. 
Findings also revealed that 11% of teachers did not attempt to answer the questions which was 
meant to identify their knowledge of their learners’ difficulties with regards to the teaching and 
learning of the theory of evolution by natural selection. This therefore suggest that teachers in 
this category are not knowledgeable of the difficulties that learners have towards the theory of 
evolution by natural selection.    
4.4.2 Scenario on the Evolution of Humankind 
This sub-section is the second part of the second sub-question that answers the question of the 
extent to which teachers from different religious and cultural background address 
socioscientific issues when teaching particular concepts on the topic of evolution. It follows 
the previous sub-section 4.3.1, which presents data on Life Sciences teachers’ PCK when 
teaching the theory of evolution by natural selection. In this sub-section, Life Sciences 
teachers’ PCK on the teaching of the evolution of humankind is presented under four main 
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themes of PCK-BSSIs. The first theme is teachers’ knowledge of the curriculum on evolution 
of humankind teaching. The second theme is on teachers’ subject matter knowledge on the 
evolution of humankind teaching. The third theme is on teachers’ knowledge of pedagogical 
strategies for the effective teaching of the evolution of humankind in the classroom and 
assessment approaches that can be employed for assessing Life Sciences learners.  The last 
theme is on teachers’ knowledge about their learners’ difficulties, weaknesses as well as the 
misconceptions that their learners may have about the evolution of humankind.       
4.4.2.1 Theme 1: Teachers’ knowledge of curriculum for teaching SSIs in the evolution of 
humankind teaching 
The first theme aimed at assessing Life Sciences teacher’s knowledge and understanding of the 
curriculum concerning the evolution of humankind teaching. As stated in Chapter 1, the 
Curriculum and Assessment Policy Statement (CAPS) (2011) for Life Sciences envision a 
teacher who is accomplished in concepts such as the evolution of humankind, as well as 
biological evidence for the theory of evolution. Additionally, the CAPS contemplates a teacher 
who can efficiently negotiate with such controversial issues in the classroom and fruitfully aid 
learners in reconciling any religious or cultural aspects that they might have. Accordingly, the 
items on this theme were aimed at identifying teacher’s knowledge about the goals, aims, and 
visions of the Life Sciences curriculum and their learning objectives at the end of the topic in 
order to realise this vision. Against this background, it is particularly important for Life 
Sciences teachers to be well-informed about the implementation of this curriculum so that 
learners can make full use thereof. 
An analysis, with the participants’ responses to the items targeted to get information about the 
participants’ knowledge of the curriculum for the theory of the evolution of humankind 
teaching, revealed that more than half (57%) indicated that it is crucial for Life Sciences 
learners to learn about the evolution of humankind. These teachers were concerned with the 
development of a well-informed learner, who will make reasonable and informed decisions 
about the issues related to science and society. Teachers pointed out important factors that 
learners can benefit from the teaching and learning of the evolution of humankind. One of the 
teachers in this category propounds the view that by learning about the concepts of the 
evolution of humankind: 
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“Learners must be given the opportunity to appreciate South African scientists, such as 
Professor Robert Broom and Phillip Tobias, who discovered some of the fossils in South 
Africa.” 
In addition, some of the teachers mentioned that South Africa took pride of its place in the 
World, in 1999 when it was proclaimed “The Cradle (birthplace) of Humankind World 
Heritage Site”, along with the Out of Africa Hypothesis. Teachers in this category put forward 
the view that when the learners are taught this history, they will be interested in Life Sciences 
and possibly become famous palaeontologists who will make discoveries of their own in 
relation to the evolution of humankind. To this end teachers pointed out that when learners are 
taught about the evolution of humankind, they will have the freedom to challenge arguments 
that support a different point of view. Some of the participants also mentioned that it is of 
significance for learners to learn about the origin of humankind, so that they can have a better 
knowledge to prove that evolution is wrong. In essence, teachers are of the view that in order 
to argue against a point one needs to have a thorough knowledge of two side so that one can 
argue based on the two sides. One of the teachers highlighted:  
“Yes, the time has come to acknowledge the important of knowing our line of descent. When 
I was still a learner, I do not very much recall in our biology class learning about our line of 
descent, we learned everything, crabs, locust, millipede, hydra, you name them, useless things, 
but we never learned about human evolution.”  
Although, only just more than half of the participants expressed their agreement on the 
inclusion of the evolution of humankind, and their justification thereof, in the Life Sciences 
classrooms, the reasoning provided by the teachers in this category is a reflection that we are 
moving in the right direction. Teachers’ responses show how strong they advocate for the 
inclusion of the evolution of humankind and justification to support their arguments. As 
deduced from teachers’ responses, it shows how they assist learners to acquire and apply 
knowledge and skills in ways that are meaningful to their own lives, as well as developing 
future scientists of this country.            
On the other hand, 43% of the teachers were against the evolution of humankind being included 
in the Life Sciences curriculum. As deduced from Life Sciences teachers’ responses to explain 
why they are against the inclusion of the evolution of humankind in the Life Sciences 
curriculum, antagonism towards their religious beliefs and those of their learners emerged as 
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the most important factor hindering their argument against the evolution of humankind. For 
example, one participant stated:  
“It is generally inappropriate for the teenage learners to be taught human evolution, because it 
confuses them at this tender age”. 
As a result, teachers feel that they always need to choose between science and religion, with 
religion winning since is the only way they know. Teachers who disagreed with the inclusion 
of the theory of the evolution of humankind could not come up with the learning objectives 
that they set for their learners to achieve at the end of teaching the evolution of humankind, 
except that they want their learners to pass their examinations at the end of academic year.     
4.4.2.2 Theme 2: Teachers’ subject matter knowledge for teaching SSIs in human evolution 
In this second theme on the knowledge of subject matter, the questionnaire items were aimed 
at assessing the Life Sciences teachers’ command of subject matter to teach the theory of the 
evolution of humankind adequately, to ensure conceptual understanding by the learners. 
Additionally, the items aimed at enhancing teachers’ self-awareness of their knowledge about 
the evolution of humankind, thereby encouraging them to identify their strengths, weaknesses, 
and difficulties. Teachers’ personal views on a topic or subject heavily influence, or determine, 
how the topic is treated in the classroom (Coleman, Stears & Dempster, 2015). The analysis of 
the data revealed that only 61% of the participants perceived themselves as having the 
necessary in-depth knowledge to teach the evolution of humankind effectively to their learners. 
On the other hand, as deduced from the Life Sciences teachers’ responses to the item which 
asked how confident they are with regard to the teaching and learning of the theory of 
evolution, the data revealed that 39% acknowledged that their knowledge necessary to teach 
the evolution of humankind to their learners was not satisfactory. Of particular interest is that 
most teachers in this category showed meaningful understanding of the concepts of the 
evolution of humankind as deduced from the responses on the item which asked the participants 
what they understand about the Out of Africa hypothesis and the evidence that supports the 
Out of Africa hypothesis. Glaze (2018) clarified the mystery surrounding the theory of 
evolution that regardless of whether teachers know and understand the concepts, they may just 
discard the theory based on the disharmony it creates with their religious worldviews. This 
could be the case with the teachers in this category, as they indicated that they are not confident 
in teaching the evolution of humankind, yet they explained the concepts in the scenario clearly. 
Nevertheless, the implication is that slightly more than 39% of the participants in the current 
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study do not perceive themselves as having adequate knowledge to engage the learners in 
concepts related to the teaching and learning of the evolution of humankind.        
4.4.2.3 Theme 3: Teachers’ knowledge of pedagogy for the evolution of humankind teaching 
This theme is the Life Sciences teachers’ knowledge of pedagogical strategies for the effective 
teaching and learning of the evolution of humankind and assessment approaches that can be 
employed for assessing the Life Sciences learners. This theme is presented under two sub-
themes, which are pedagogical instruction for the evolution of humankind and how teachers 
address learners’ misconceptions associated with the evolution of humankind. If Life Sciences 
teachers are to teach a topic as challenging and controversial as the evolution of humankind 
effectively, they need to possess adequate pedagogical strategies and tools to facilitate learning 
and teaching to efficiently negotiate with such controversial issues in the classrooms and 
fruitfully scaffold learners in reconciling any religious and cultural aspects that they might have 
associated with the evolution of humankind. 
4.4.2.3.1 Pedagogical strategies and activities for the evolution of humankind teaching 
Owing to the socioscientific nature of the theory of evolution, in particular the evolution of 
humankind, Hermann (2013) put forward the view that the pedagogical approaches to teaching 
this topic varies substantially. Accordingly, teachers in this study were not immune to this 
practice. The analysis of data revealed that there were two schools of thought with regard to 
the way in which Life Sciences teachers who took part in this study address the evolution of 
humankind in their Life Sciences classrooms. The first school of thought was characterised by 
teachers who acknowledge and address the socioscientific controversy surrounding the theory 
of evolution in particular the evolution of humankind in their teaching. Basically, teachers in 
the first school of thought address both the social as well as the science aspects of the theory. 
As understood from their responses when asked about the fundamental reason for their choice 
of this particular pedagogical strategy, teachers pointed out that in their view when the social 
aspects of the theory are not addressed, this may impede learners’ in-depth understanding of 
the theory. The second school of thought was characterised by teachers, who advocate the 
theory of evolution by teaching only the science part of the topic and totally ignoring the 
religious and cultural issues associated with the topic.  
Analysis of data revealed that 54% of the teachers acknowledge the socioscientific controversy 
surrounding the evolution of humankind by eliciting discussions of the nature of the 
controversy about different points of views from their learners. In other words, learners act as 
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another source of information. As understood from their responses to the reason for advocating 
for a learner-centred approach and acknowledging that there are socioscientific issues 
surrounding the evolution of humankind, teachers pointed out that when learners are actively 
involved in the learning process they are more likely to understand the concepts than rote 
learning. This suggests that, in the Life Sciences classrooms of teachers in this category, 
learners are given the opportunity to be involved in the teaching and learning of the theory of 
evolution. This stance is in accordance with the famous quotes by Benjamin Franklin “Tell me 
I forgot, teach me I may remember, involve me and I learn.” In essence Benjamin Franklin’s 
statement satisfactorily encapsulates the pedagogical teaching strategies employed by teachers 
in this category. The significance of the learner-centred approach can never be overemphasised. 
Teachers in this category strongly believe that by engaging and encouraging learners and as a 
result learning becomes more effective and memorable. Accordingly, teachers in this category 
engage their learners in controversial debates and discussions. An important point made by 
most teachers in this category is teaching their learners in order for them to become critical 
thinkers and well-informed individuals of society. The teachers indicated that they engage 
learners in the scenario, by asking higher order questions using the scenario. In their view all 
the learners become mentally focused on the scenario. The teachers also mentioned that they 
allow learners the freedom to discuss and debate the scenario at hand in groups. As deduced 
from Life Sciences teachers’ responses on their underlying reason for employing this particular 
strategy, the teachers put forward the view that this type of approach will allow their learners 
the opportunity to negotiate their answers, and of utmost importance, teachers pointed out that 
this approach will make learners to understand what makes their idea wrong and what makes 
the idea right. This type of learning is one that is encouraged by several science researchers as 
it is more of a learner-centred approach in which learners provide different points of view, 
rather than a teacher-centred approach. Teachers will be acting only as a mediator, guiding 
learners to arrive at a consensus. The advantage of this type of learning is that it may even 
engage learners who are resistant to learning about the theory of evolution (Hermann, 2013). 
Teachers in this category propound the view that this type of pedagogical strategy, where the 
view of every learner is important, creates a positive learning environment. The following 
statement of a participant exemplifies how reformist the participants in this category are: 
“Learners should be knowledgeable about why a controversy exists, its roots, and through this 
multi-perspective strategy learners can develop deeper understanding of scientific knowledge 
and ways of thinking.” In their argument, teachers pointed out that learners should be given the 
platform to scrutinise their own perspectives of the engagement between the science worldview 
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and religious and cultural worldview in order to facilitate a greater knowledge of the very 
reason why the theory of evolution is regarded as scientifically justified. This suggests that 
when learners are given the opportunity and come into contact with the controversy 
surrounding the theory of evolution, they are scaffolded in building bridges between their 
existing worldviews and the new scientific knowledge. 
Contrary to the teachers who acknowledge and address the socioscientific controversy 
surrounding the theory of evolution in their teaching, 46% of teachers developed the beliefs 
that addressing the socioscientific controversy approaches were generally inappropriate for 
their Life Sciences learners. From this perspective, the teachers in this category advocate the 
theory of evolution by teaching only the scientific aspects, without acknowledging the religious 
and cultural controversy that may have an impact on the teaching and learning of the topic. 
This suggests that the teachers in this category employed the controversy avoidance strategy, 
in which the teacher is at the centre of the class, positioned as an expert and authorised 
“transmitter” of scientific knowledge. As deduced from reasons for their choice of teaching 
strategy, most teachers in this category pointed out that, in their own views, this approach of 
avoiding the socioscientific controversy surrounding the theory is well suited when dealing 
with topic as controversial as the theory of evolution. This implies that with other topics the 
participants in this category may be using a different strategy from the one they are using when 
teaching the theory of evolution. The potential controversy that could arise as a result of 
introducing the ideas relating to the origin of humankind affected the teachers’ choice of 
delivering evolution content. Teachers in this category put forward the view that a teacher-
centred approach will do no harm to learners with strong religious convictions. The following 
statements from participants in this category typify the justification of employing the 
controversy avoidance strategy: “you don’t want to open a can of worms with these learners, 
otherwise you won’t be able to control the class, you avoid wasting time,” “I’m trying to 
prevent a lesson turning into a very heated argument because of different viewpoints,” “I do 
not want to be biased,” “I do not want to be criticised by their parents.” 
As understood from the above responses, teachers in this category, firstly, do not have the 
pedagogical strategies to address the controversial conflicts that might rise from the learners’ 
side. Secondly, the participants are uncomfortable with addressing the socioscientific issues 
embedded in the teaching of evolution, maybe because they themselves have conflicted ideas 
with regard to the topic. One of the reasons pointed out by the participants in this category was 
a lack of time to cover evolution content. Accordingly, they do not want to waste time debating 
80 
the social aspects of the theory of evolution. The following statement of a participant can be 
given as an example: “Not enough time is given to teach evolution thoroughly.” The 
implication is that learners are not taught the theory of evolution in a manner which is directly 
proportional to its significance, this is a cause for concern. Another point made by teachers in 
this category is that they do not want to upset the parents of their learners.  
4.4.2.3.2. How learners’ misconceptions on evolution by natural selection are addressed 
The items on the last sub-theme of teacher’s knowledge of pedagogy was based on the teachers’ 
knowledge of typical misconceptions associated with the teaching and learning of the evolution 
of humankind that learners bring to Life Sciences class and how they can address them to 
remedy those misconceptions. The items aimed at targeting teachers’ knowledge of their 
learners’ prior ideas, and misconceptions on the evolution of humankind, and how the 
misconceptions are alleviated.  
Analysis of data revealed that 54% of the participants were categorised as having reform-based 
understanding with regard to addressing the misconceptions that learners generally come to 
Life Sciences classrooms with. Teachers in this category stated that given the fact that the 
evolution of humankind provides evidence of a common ancestor, which generally contradicts 
most people’s beliefs, including those of their learners. It is also crucial that this concept of 
evolution is taught to their learners in an enthusiastic manner to build bridges between learners’ 
existing worldviews and new scientific knowledge. Teachers indicated that they use scenarios, 
case studies, and videos, containing naïve conception, in so doing they promote critical 
thinking in their learners. Teachers, in this category gave an example of the misconceptions 
associated with the evolution of humankind, such as “evolution says we are monkeys, evolution 
is racist, evolution is against the Bible.”  
The following scenario of a participating teacher can be given as an example of how teachers 
in this category identify their learners’ prior conceptions, by asking inquiry-type questions. The 
teachers present a scenario, which will grab the attention of the learners; the teacher will ask 
an open-ended question, for instance, what does the scenario tell you, just by looking at it? In 
this way teachers are of the view that they engage every learner fully in the concept at hand.  
In their responses, learners are anticipated to say it indicates that we are from apes, (as one of 
the common misconceptions that learners commonly hold). The teacher will recognise the prior 
conception “we are from apes”. This will be followed by another question, for instance: What 
could possibly be your reason for saying that? Then learners are given time to engage and 
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contact with learners in the group, engage in debate and discussion, and come up with a 
conclusion. And possibly ask one representative in each group to present the concepts. This 
will allow teachers an opportunity to learn about the learners’ perception regarding the concepts 
at hand. Then the teacher will explain the concepts correctly and scientifically in such a way 
that the new knowledge is comprehensible to learners and avoiding further misconceptions. In 
support, Rollnick and Mavhunga (2017) elaborated that science teachers need to emphasise the 
actual concept that makes the learners’ preconception incorrect. 
With that in mind, Abdi (2005) indicated that when the learners’ prior knowledge is correct, it 
can be used as a building block for acquiring new knowledge. However, when their prior 
knowledge is incorrect, they become resistant to changing their preconceptions. Driver et al. 
(1996) asserted, more than two decades ago, that due to the fact that the ideas are held 
tenaciously, learners will allow the correct idea to replace the incorrect idea only if the new 
idea is more valid and convincing than their prior idea. In support, Ramnarain (2010) insists 
that learners must be convinced that the scientific explanation is better than their prior 
conception. This, therefore, suggests that it is necessary that Life Sciences teachers are aware 
of their learners’ misconceptions and know how to remove these permanently from their 
learners’ views. To put it in a simple form, this approach suggests that, for meaningful learning 
to occur in a Life Sciences classroom, learners should be given the opportunity to engage in 
active learning, teachers need to accept the fallacy of their own misconceptions, and then 
explain the newly acquired information conceptually, it is only then that learning can be 
meaningful to the learners.   
On the other hand, data revealed that of the 28 teachers who participated in the present study, 
(46%) of teachers were not equipped with the knowledge of the pedagogical strategies for 
addressing their learners’ misconceptions. Some of the teachers in this category pointed out 
that they tell their learners when they introduce the concepts of evolution for the first time that 
“evolution is just a theory; you only need to understand and pass at the end of the year.” To 
these teachers, understanding meant passing the examination at the end of the year. On the 
basis of the evidence currently available it seems fair to suggest that Life Sciences learners 
preconceptions, or their misconceptions for that matter, are not adequately addressed in their 
Life Sciences classroom by teachers in this category, simply because the theory of evolution 
deals with the origin of humankind, which in their conceptions is antagonistic towards special 
creation by the religious and cultural beliefs of these teachers and those of their learners.  
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The type of teaching approach used by teachers in this category prevent teachers addressing 
the misconceptions that learners come to Life Sciences class with. As stated in Ramnarain 
(2010), in the traditional classroom the misconceptions held by science learners can go 
undetected. Against this background, the above scholar advocated that uncovering the 
misconceptions forms a foundation of a constructivist approach, which is preferred to 
conventional teaching strategies. Zeidler (2014) put forward the view that the pedagogical 
purpose of SSIs instruction aims to engage learners in dialogue, discussions, debate, and 
argument.  
4.4.2.4 Theme 4: Teachers’ knowledge of learners on SSIs (the evolution of humankind) 
teaching 
The fourth theme was about teachers’ knowledge of their learners. The items in this theme 
aimed at revealing teachers’ knowledge about the teaching difficulties they may encounter 
when teaching the evolution of humankind, as well as the difficulties they may anticipate from 
the learners in their Life Sciences classrooms, coming from different sociocultural and religious 
backgrounds. As stated by Rollnick and Mavhunga (2017), identifying learners’ difficulty in 
specific topics is a key aspect of PCK and it is linked to knowing your learners’ prior 
knowledge. 
Data showed that the majority of participants were aware of their learners’ difficulties and 
weaknesses with regard to the teaching and learning of the evolution of humankind. Some of 
the participants in this category stated that some of their learners have difficulty in reconciling 
the fact that evolution is also taking place in humans. The other area of difficulty, pointed out 
by the participants in this category, is that of the common ancestor. These learners understand 
that their great grandparents are their ancestors, so if evolution states that humans share a 
common ancestor with apes, it becomes confusing to them. several participants in this category 
stated that learners who are Christian have difficulty in understanding the theory of evolution 
given the fact that they know that God created man in his own image. One participant stated 
that: “explaining diversity of human as they appear presently is a challenge”. Other 
participants stated that terminology associated with human evolution is “too sophisticated for 
our learners to understand”. While some of the participants stated that the topic is too long, that 
not enough time is allocated to cover all aspects.  
Of particular concern is the difficulty identified by nine teachers, who stated that some of their 
learners think that “evolution is racist”. This calls for Life Sciences teachers to emphasise the 
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aspect of population, species, mutation, natural selection when teaching their learners. Learners 
need to understand that DNA shows that all humankind are genetically very closely related, as 
such, all humankind are of the same species, since we are able to mate with other races and 
produce fertile offspring, we have variation. Teachers need to teach learners that through 
analysis of DNA, all humans have been linked to a common ancestor termed “Mitochondrial 
Eve.”  
In conclusion to the research sub-question 2, categorising teachers by their religious and 
cultural affiliation has provided the platform for recognising common threads shared by these 
teachers. In all three affiliations, teachers were represented regarding their knowledge of 
pedagogy to address SSIs embedded in the theory of evolution. This implies that we had 
teachers who are Christians, Muslims, and of other traditional African religions who 
acknowledge that there is a socioscientific controversy surrounding the teaching of the theory 
of evolution to their learners and will do this by eliciting the controversy and different points 
of view from their learners. Similarly, we also had teachers who are Christians, Muslims, and 
traditional African religions who advocate the theory of evolution by teaching only the science 
of evolution but avoiding the religious and cultural aspects of the theory.   
Overall, of the 28 teachers who participated in this study, only 15 of them (54%) were 
categorised as being equipped with adequate knowledge with regard to the pedagogical 
strategies for addressing the socioscientific issues embedded in the teaching of the theory of 
evolution. Of the 15 teachers, who engage learners in the controversy surrounding the theory 
of evolution, nine of them were of Christian affiliation, two of them were of Muslim affiliation 
and four of them were of traditional African religions. These, therefore, suggest that we have 
teachers who are knowledgeable about evolution, irrespective of their religious convictions, 
which would imply reform-based understanding and this knowledge implies teaching the 
theory of evolution in a manner which is proportionate to its significance. An important feature 
deduced from teachers in this category is that even though they have differing beliefs, they 
have the capability to separate scientific knowledge of the theory of evolution from their 
personal religious convictions, which would suggest better understanding of the nature of 
science (NoS). Teachers in this category exhibited the capability to harmonise their own 
personal convictions with their scientific beliefs.  
In contrast to the teachers in the first category, who have emerged to be knowledgeable, very 
accomplished, optimistic, and free to engage their learners in a socioscientific controversy 
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surrounding the theory of evolution, 13 teachers (46%) represented the opposite end of the 
spectrum. Analysis of data revealed that, of the 13 teachers who advocate the theory of 
evolution by teaching the science part only, and excluding the socioscientific controversy 
surrounding this topic, seven of them were of Christian religion, one was from Muslim religion, 
and five are from other traditional African religions. As deduced from teachers’ responses to 
the manner in which the theory of evolution is addressed in their Life Sciences classroom, “fear 
of being able to control the class, and fear of being biased” emerged as the most important 
factor hindering meaningful pedagogical instructions. In addition, as understood from their 
responses, another important factor hindering teachers to address the socioscientific 
controversy embedded in the theory of evolution was: “not wasting valuable contact time in 
discussion”. Representatives of the teachers in this category exhibited those teachers who are 
not well capacitated to address the controversial topics in their classrooms, maybe due to the 
conflict, it is perceived with their religious and cultural background, and those of their learners. 
The following sub-section compares how teachers’ conceptions of SSIs influence the way they 
teach and address them.        
4.4.3 Teacher’s perceptions on the necessity to address the SSIs embedded in the theory of 
evolution in relation to their pedagogical instructions when they address the topic in their 
classrooms.  
The correlation between teachers’ conceptions of the socioscientific issues embedded in the 
topic of evolution and teachers’ pedagogical strategies when addressing the theory of evolution 
in their Life Sciences classrooms was also in the scope of this study.  
Accordingly, Figure 4.5 and Figure 4.6 below shows the relationship between teachers’ views 
on the necessity to address the theory of evolution and their pedagogical strategies when 




Figure 4.4: Teachers’ perceptions on the necessity to address debatable controversial topics like 




Figure 4.5: The manner in which teachers from different religious and cultural background 
address SSIs embedded in the topic evolution. 
As is evident in Figure 4.5 and Figure 4.6 above, the comparative analysis revealed that, 
although, the majority of teachers (71%) in this study acknowledged the value of the theory of 
evolution and advocate for the necessity of teaching controversial and debatable issues to their 
Life Sciences learners, only 15 teachers (54%) were found to be knowledgeable with regard to 
the pedagogical strategies for effective evolution teaching. This suggests that the understanding 
of the theory of evolution was associated with the pedagogical strategies to address 
socioscientific controversial issues surrounding the theory. All 15 teachers, who were 
categorised as having reform-based understanding with regard to addressing the socioscientific 
issues embedded in the theory of evolution, put forward the view that it is indeed necessary for 
learners to be engaged in debate and controversial topics. This finding suggests that the 
majority of teachers who have thorough knowledge and understanding of the theory of 
evolution were likely to have pedagogical strategies to address socioscientific controversial 
issues surrounding the theory of evolution. However, the percentage of variance values 
revealed that there are five teachers, who stated that it is important to address the SSIs, contrary 
to advocating for the theory of evolution to be included in the Life Sciences curriculum, data 
revealed that these five teachers were not engaging learners in the controversy surrounding the 
topic in their own teaching and learning of the theory of evolution. These findings seem to 
correlate with the finding on the study conducted recently by Mavuru (2018), which found that, 
although, most teachers value the importance of teaching the theory of evolution to learners, 
they indicated their inability to adequately implement the teaching strategies in their Life 
Sciences classrooms, mainly when confronted with learners from different religious and 
cultural convictions. As elucidated by Smith (2010b) one thing that is acknowledged about Life 
Sciences teachers and the theory of evolution is that an individual’s deciding factor to 
understand the theory of evolution in conjunction with how they teach or will teach the theory 
in their classrooms is complicated. This was also experienced with some of the teachers in this 
study.  
The present study, therefore, indicated that teachers’ conceptions of the socioscientific issues 
embedded in the topic of evolution taught to Grade 12 learners, is to a great extent strongly 
associated with their choice of pedagogical strategies for the teaching of the theory of 
evolution. From this perspective, it is of sound mind to envisage that teachers’ understanding 
and beliefs towards the theory of evolution is also to a great extent strongly associated with 
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their conceptions on the necessity of addressing the theory of evolution in a proportionate 
manner. It could be argued that teachers’ understandings and beliefs of the theory of evolution 
is more likely, than not, to guide their pedagogical instructional decisions in addressing the 
socioscientific controversy surrounding the theory of evolution. Parallel with this finding, 
BouJaoude et al. (2011) and Tekkaya et al. (2012) authenticate that teachers’ acceptance and 
rejection of the theory of evolution have a direct impact on their choice of pedagogical 
instructions in their classroom. Similarly, Trani (2004) suggests that teachers’ conflicting 
perspectives between the theory of evolution and their religious and cultural convictions have 
a direct impact on their instructional decisions regarding the theory. In detail in their responses, 
the majority of teachers, who did not see the need to address the controversial debatable 
socioscientific topics like the theory of evolution and who are conflicted with the theory of 
evolution, were found to shy away from addressing the socioscientific controversy surrounding 
the theory of evolution. This, therefore, suggests that the more the Life Sciences teacher 
understands the theory of evolution, the more the effective pedagogical instructions regarding 
the theory. Teachers’ conceptions towards a particular topic are really important, it is these 
conceptions that have implications in their Life Sciences classrooms instructions on the day-
to-day interactions with their learners, this is especially true with socioscientific controversial 
topics such as the theory of evolution.          
The following section consolidates all the research findings from the research findings on 
research sub-question 1 and 2 in order to answer the main research question. 
4.5 How the Pedagogical Content Knowledge of Grade 12 Teachers Manifests when 
Teaching and Addressing Socioscientific Issues Embedded in the Topic of Evolution 
The main research question driving this study was: How does the pedagogical content 
knowledge of Grade 12 teachers manifest when teaching and addressing socioscientific issues 
embedded in the topic of evolution? The data were mainly drawn from the consolidations of 
the findings from the research sub-question 1 and the findings from research sub-question 2.  
It can be concluded that when teachers have a sound understanding of the theory of evolution 
and positive perspectives on the need to address the controversial socioscientific issues 
embedded in the theory of evolution, they are likely to have a well-developed PCK to teach the 
topic. The findings showed that when teachers acknowledge and integrate their learners’ 
cultural and religious backgrounds during the teaching and learning of the theory of evolution, 
they are likely to teach and make concepts more comprehensible to their learners. As such, Life 
Sciences teachers’ understanding and knowledge of their learners’ difficulties and weaknesses 
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with regard to the teaching and learning of the theory of evolution, stimulated them to think 
about the appropriate pedagogical strategies and methods to scaffold their learners’ 
understanding.  
The findings suggested the indicators of well-established and poor manifestation of PCK for 
the teaching and learning of the theory of evolution. The well-established manifestation of PCK 
on the theory of evolution teaching in this study was mainly characterised by three indicators, 
the first indicator was, Life Sciences teachers’ acknowledgement of the necessity to address 
the socioscientific issues embedded in the theory of evolution. The second indicator for a well-
established manifestation of PCK for the teaching and learning of the theory of evolution was 
teachers’ acknowledgement and recognition about religious and cultural background of their 
learners. The third indicator for a well-established manifestation of PCK was characterised by 
strong interdependence between the four PCK components measured in this study, namely: 
knowledge of curriculum goals on the theory of evolution teaching and learning, knowledge of 
the subject matter, with regard to the teaching and learning of the theory of evolution, 
knowledge of pedagogical strategies on the theory of evolution teaching and learning, and 
knowledge of learners’ prior knowledge with regard to the teaching and learning of the theory 
of evolution, which includes knowledge of the learners’ difficulties and weaknesses with regard 
to the teaching and learning of the theory of evolution, as well as the misconceptions associated 
with the theory. Poor manifestation of PCK was mainly characterised by participants’ strong 
denial on the necessity to address the socioscientific controversy surrounding the theory of 
evolution, and by lack of connecting learners’ needs, prior knowledge, and pedagogical 
instructions and failing to acknowledge and recognise learners’ religious and cultural 
background in their teaching and learning of the theory of evolution.     
Firstly, the findings in this study revealed that of the of the 28 Life Sciences teachers who took 
part in this study, only twenty (71%) of them acknowledged the necessity of addressing the 
socioscientific controversy surrounding the theory of evolution. However, as deduced from 
teachers’ responses to the item on the best way to integrate SSIs in their Life Sciences 
classrooms only 15 (54%) of these teachers stated that the best way to integrate the SSIs topics 
is to engage the learners in the controversy. Teachers in this category hold the view that 
engaging learners in socioscientific controversy surrounding the theory of evolution will 
promote critical thinking and conceptual understanding of the theory. Additionally, some of 
the Life Sciences teachers put forward the view that by engaging learners in the controversial 
aspects of the topic, they create an atmosphere from which all learners feel free to voice out 
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their opinion and in so doing the preconceptions that learners came to Life Sciences classrooms 
with are addressed and corrected if need be. Some of the participants in this category reasoned 
that learners need to understand the difference between the scientific and faith-based 
arguments, and which type of arguments are suitable within the Life Sciences classrooms. This 
finding suggests that the majority of teachers who have a thorough knowledge and 
understanding of the theory of evolution, who hold the view that it is necessary for learners to 
be taught about the theory of evolution, were likely to have the best pedagogical strategies to 
address socioscientific controversial issues surrounding the theory of evolution. Knowledge 
and beliefs about teaching and learning of the theory of evolution are entangled, since what 
teachers in this category believe about teaching necessarily hinges on their discipline as well 
as their beliefs about the best pedagogical approaches that make learning the topic 
comprehensible to their learners. The present study, therefore, indicated that teachers’ 
conceptions of the socioscientific issues embedded in the topic of evolution taught to Grade 12 
learners is to a great extent strongly associated with their pedagogical strategies for the teaching 
of the theory of evolution, these indicate a well-established manifestation of PCK, portrayed 
by teachers in this category.  
That being said, there was clear evidence that at least five of the teachers, who stated that it is 
necessary to include the theory of evolution in the Life Sciences classrooms, had the belief that 
addressing the socioscientific controversy surrounding the topic were generally inappropriate 
in their classrooms. As deduced from their responses to the item which asked the participants 
what the best way is to integrate the SSIs such as the theory of evolution in their classroom. 
Lack of time to fully address the religious and cultural aspects of the theory emerged as the 
most important factor hindering their evolution instruction. It can be argued that their set of 
beliefs about the controversial nature of the topic, gained from their experience as teachers, 
likely constrained these teachers to teach the theory of evolution meaningfully, which affected 
their pedagogical strategies, which prevented them from addressing the religious and cultural 
convictions associated with the topic of evolution.  
On the contrary, as understood from their responses to the item on Life Sciences teachers’ 
perspectives on the necessity to address the SSIs topics, such as the theory of evolution, there 
was clear evidence that 29 % of teachers held the belief that addressing the SSIs during their 
teaching and learning of the theory of evolution were generally inappropriate to their learners. 
As deduced from the Life Sciences teachers’ argument for their perspectives against the theory 
of evolution taught to learners, four constraining set of beliefs emerged as the most important 
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factors hindering their evolution instruction, namely: conflict with religion, fear of not being 
able to control class, not sure how to address the religious and cultural issues, and not enough 
time allocated to address the topic meaningfully. In essence, these are the major factors 
preventing the teachers in this category to address the socioscientific issues embedded in the 
theory of evolution. Thus, their beliefs and understanding of the controversial nature of the 
topic influence their choice of pedagogical instructions. Resultantly, the cultural, and religious 
concerns of learners are not acknowledged and therefore, not addressed during the teaching 
and learning of the theory of evolution. This is an indicator of a weaker manifestation of PCK 
of the theory of evolution teaching. Herman (2013) and Barnes et al. (2017) caution that failing 
to acknowledge and address religious and cultural concerns of learners when teaching the 
theory of evolution can lead to learners with a religious worldview feeling uncomfortable and 
excluded in the Life Sciences classrooms.       
Secondly, a strong manifestation of PCK of the theory of evolution as a socioscientific topic 
for this study includes strong interconnections between the four PCK knowledge domains, 
namely: knowledge of the curriculum on the theory of evolution teaching, subject matter 
knowledge on the theory of evolution teaching, knowledge of pedagogy on the theory of 
evolution teaching, and knowledge of the learner on evolution teaching.  
In essence teachers, who were categorised as having a well-established manifestation of PCK, 
were knowledgeable about the envisioned Life Sciences learner of the Life Sciences 
curriculum. And with knowledge of the envisioned learner, teachers are able to address the 
socioscientific issues embedded in the teaching of the theory with the aim of producing a life-
long learner who is able to critically evaluate and debate scientific issues and processes. The 
primary concern of teachers in this category was how their learners make sense of science 
concepts. Consequently, their goals included how to promote their learners’ deep thinking, how 
to promote their learner’s argumentation skills, how to promote their learners’ reasoning 
capacity so that they can become informed decision makers, who are scientifically literate, 
rather than learners memorising factual and discrete information. Teachers’ knowledge about 
the objectives and goals of the curriculum influenced how they design their pedagogical 
strategies and assessment in such a way that the goals and objectives of the curriculum are 
realised. For example, teachers in this category emphasised that they engage their learners in 
controversial debates then guide them in establishing consensus by posing higher order 
questions that encourage group discussions and argumentations. Thus, their set of beliefs about 
the nature of the theory of evolution, gained from their classroom’s experiences, accorded them 
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the opportunity to use critical thinking, discussion, argumentation, and other pedagogical 
strategies that allow addressing the religious and cultural aspects of the socioscientific 
predicament to meet the learning goals, that is, to produce science literate citizens, who are 
well-informed members of society. This is an indicator of a well-established manifestation of 
PCK by teachers in this category.   
Another indicator of a well-established manifestation of PCK for the teaching and learning of 
the theory of evolution in this study was teachers’ knowledge of the learner’s difficulties and 
weaknesses associated with the theory of evolution. Teachers in this category pointed out that 
in their teaching and learning of the theory of evolution, they acknowledge and address the 
religious and cultural concerns of their learners so that learners do not feel left out and that they 
do not leave their classrooms with the impression that Life Sciences is antagonistic towards 
their religious and cultural convictions. Teachers’ knowledge and recognition of their learners’ 
difficulties such as the perceived antagonism with learners’ religious and cultural convictions 
and teachers’ acknowledgement of the misconceptions that learners bring with them in their 
Life Sciences classrooms, allowed and stimulated teachers in this category to reach a better 
understanding of their learners’ difficulties. This influenced their pedagogical strategies, which 
aimed to rectify their learners’ misconceptions and to avoid creating further misconceptions 
associated with the theory of evolution. This results in a well-established manifestation of PCK 
as stated by Shulman (1987) that PCK enables teachers’ identification of conceptual difficulties 
that learners experience or anticipate experiencing during the teaching and learning of the 
theory of evolution. 
Additionally, teachers’ acknowledgement and their knowledge of their own as well as their 
learners’ religious and cultural convictions played an important role in scaffolding learners in 
understanding the theory of evolution. Eliciting the socioscientific controversy surrounding the 
theory of evolution provides teachers, who are reformist, with the opportunity to engage their 
learners in discussions, argumentation, and scaffold them, and to address the misconception 
surrounding the theory of evolution. In so doing teachers are given the opportunity to identify 
other aspects of their learner’s knowledge. Teachers become aware of their learners’ diverse 
needs, and interests. This is particularly important for effective socioscientific teaching 
because, as a learner-centred pedagogy, it is essential that teachers become aware of their 
learners’ preconceptions to build instruction from that. This is another indicator of a well-
established manifestation of PCK by teachers in this category.   
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On the other side of the spectrum, a poor manifestation of PCK was established in 13 teachers 
(46%) who were categorised as having inadequate understanding with regard to addressing the 
socioscientific controversy embedded in the theory of evolution. Some Life Sciences teachers 
in this category pointed out that they avoid addressing the socioscientific controversy 
surrounding the theory of evolution because the theory is antagonistic to their religious and 
cultural convictions and those of their learners. While others stated that they do not know how 
to address the controversial nature of the topic in their classrooms. Teachers in this category 
showed a poor manifestation of PCK of the theory of evolution teaching. These teachers lacked 
connecting their understanding of learners’ difficulties and weaknesses with their pedagogical 
strategies. Though teachers in this category were aware of their learners’ difficulties and 
misconceptions, their choice of pedagogical strategies was not to address the misconceptions 
per se, but to make learners pass their grades. For example, some teachers stated that they just 
tell their learners that:  
“Evolution is just a theory, they don’t have to believe it they just need to know the concepts so 
that they can pass”,  
This is an indication of a poor manifestation of PCK shown by teachers in this category. By 
failing to acknowledge that there is socioscientific controversy surrounding the theory of 
evolution and that these controversies might impede learners’ understanding of the theory, 
teachers in this category show a poor manifestation of PCK. In addition, teachers’ failure to 
address the misconceptions held by Life Sciences learners on the theory of evolution, which 
might affect learners’ scientific understanding of the theory, is an indicator of a poor 
manifestation of PCK. Teachers in this category fail to give their learners the best scientific 
explanation on how science works, why the theory of evolution is regarded as theory, which 
results in their learners leaving classrooms being scientifically illiterate. That means the 
inability to connect learners’ prior knowledge and learners’ difficulties with pedagogical 
strategies is an indicator of a poor manifestation of PCK. Therefore, when a teacher’s PCK of 
these two components, namely learners’ prior knowledge and difficulties with pedagogical 
strategies, are not compatible, PCK manifestation is poorer. 
Another indicator for poor manifestation of PCK of the theory of evolution teaching and 
learning was disequilibrium between the evolution content and the socioscientific skills 
envisaged by the CAPS curriculum. Some of the teachers indicated the aims and goals of the 
Life Sciences curriculum, as deduced from their responses to the items that address the 
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teachers’ knowledge of the curriculum. However, it became clear evidence that their responses 
to the items that address pedagogical strategies, which can be implemented in their Life 
Sciences classrooms, was a different tune altogether. Data revealed that teachers in this 
category mostly focused on the evolution content rather than the skills that will promote critical 
thinking, argumentation, and well-informed citizens. Teachers in this category were concerned 
with how learners pass their evolution content, that is, how learners memorise factual and 
incoherent information, rather than how to promote learners’ critical thinking abilities and how 
learners make sense of the theory of evolution’s concepts. This is a worrisome indicator of a 
poor manifestation of PCK by teachers in this category.     
4.6 Summary of the Findings 
The research findings obtained from the PCK-BSSIs Part 11 of Section B questionnaire, which 
was meant to answer research sub-question 1, namely “What are teachers’ conceptions of 
socioscientific issues embedded in the topic of evolution taught to Grade 12 learners?” The 
data suggested that the majority of teachers (71%) who participated in this study acknowledged 
the necessity of addressing socioscientific controversy surrounding the theory of evolution. 
That being said, the findings also revealed that 29% of the teachers who took part in the study 
expressed their disagreement with the need to address the socioscientific controversy 
surrounding the theory of evolution. 
When addressing the second research sub-question: “To what extent do teachers from different 
religious and cultural background address socioscientific issues when teaching particular 
concepts on the topic of evolution?” Four domains of knowledge from Section C of the PCK-
BSSIs instrument was used to measure teachers’ pedagogical content knowledge on evolution 
teaching. Overall, of the 28 teachers who participated in this study, only 15 of them (54%) were 
categorised as being equipped with adequate knowledge with regard to the pedagogical 
strategies for addressing the socioscientific issues embedded in the teaching of the theory of 
evolution. Of the 15 teachers, who engage learners in the controversy surrounding the theory 
of evolution, nine of them were of Christian affiliation, two of them were of Muslim affiliation, 
and four of them were of traditional African religions. These, therefore, suggest that we have 
teachers who, irrespective of their religious convictions, have knowledge of the theory of 
evolution, which would imply reform-based understanding and this knowledge implies 
teaching the theory of evolution in the manner that is proportionate to its significance. 
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In contrast to the teachers in the first category, who have emerged to be knowledgeable, very 
accomplished, optimistic, and free to engage their learners in a socioscientific controversy 
surrounding the theory of evolution, 13 teachers (46%) signified the opposite end of the 
spectrum. These teachers were categorised as having inadequate knowledge regarding the 
pedagogical strategies for addressing the socioscientific issues embedded in the teaching and 
learning of the theory of evolution. Of the 13 teachers who advocates the theory of evolution 
by teaching only the science part and excluding the social aspects and the controversy 
surrounding this topic, seven of them were of Christian religion, one was from Muslim religion 
and five are from traditional African religions. Teachers in this category tended to be quite 
concerned about losing control of learners if they address the SSIs embedded in the theory of 
evolution. 
Additionally, within the scope of the study was the comparison of the teachers’ conception on 
the SSIs embedded in the theory of evolution with how their conceptions influence their 
pedagogical strategies when addressing the topic in their classrooms. The findings showed that, 
to a great extent, teachers’ conception on the necessity to address the SSIs embedded in the 
theory of evolution influence their choice of pedagogical strategies when addressing the 
socioscientific controversy surrounding the theory of evolution. However, data revealed that 
some of the participants (five) who acknowledged the need to address the socioscientific issues 
in the Life Sciences curriculum were not actually practicing what they were saying. In other 
words, data analysis revealed that five teachers who pointed out that it is necessary for Life 
Sciences learners to engage in the socioscientific controversy, so as to remedy the 
misconceptions that learners hold and engage learners in argumentation and discussion skills, 
were not addressing these issues in their teaching and learning of the theory of evolution.    
The main question driving this study was: How does the pedagogical content knowledge of 
Grade 12 teachers manifest when teaching and addressing socioscientific issues embedded in 
the topic of evolution? Analysis of data revealed the indicators of a well-established 
manifestation of PCK and poor manifestation of PCK for the teaching and learning of the 
theory of evolution. The well-established manifestation of PCK on the theory of evolution 
teaching in this study was mainly characterised by three indicators, the first indicator was Life 
Sciences teachers’ acknowledgement of the necessity to address the socioscientific issues 
embedded in the theory of evolution. The second indicator for a well-established manifestation 
of PCK for the teaching and learning of the theory of evolution was teachers’ acknowledgement 
and recognition of the religious and cultural concerns of their learners. The third indicator for 
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a well-established manifestation of PCK was characterised by strong interdependence between 
the four PCK components measured in this study, namely knowledge of curriculum goals on 
the theory of evolution teaching and learning, knowledge of the subject matter with regard to 
the teaching and learning of the theory of evolution, knowledge of pedagogical strategies on 
the theory of evolution teaching and learning, and knowledge of learners’ prior knowledge with 
regard to the teaching and learning of the theory of evolution. This includes knowledge of the 
learners’ difficulties and weaknesses with regard to the teaching and learning of the theory of 
evolution, as well as the misconceptions associated with the theory. Poor manifestation of PCK 
was mainly characterised by participants’ strong denial of the necessity to address the 
socioscientific controversy surrounding the theory of evolution, and the lack of connecting 
learners’ needs, prior knowledge, and pedagogical instructions, and failing to acknowledge and 
recognise learners’ religious and cultural backgrounds in their teaching and learning of the 
theory of evolution.           
Chapter 5 gives a presentation of the discussion of findings, recommendations, and limitations 




DISCUSSION OF THE FINDINGS, RECOMMENDATIONS, CONCLUSIONS AND 
REFLECTION 
5.1 Discussions 
In the present study, the pedagogical content knowledge of Grade 12 teachers, when teaching 
and addressing socioscientific issues embedded in the topic of evolution, was established. 
Accordingly, the study was guided by two research sub-questions, namely: 
i.  What are teacher’s conceptions of socioscientific issues embedded in the topic of 
evolution taught to Grade 12 learners? 
ii. To what extent do teachers from different religious and cultural background address 
socioscientific issues when teaching particular concepts on the topic of evolution?  
In answering the first sub-question, Part 11 of Section B of the PCK-BSSIs instrument 
consisting of five items completed by 28 teachers who took part in the present study was 
analysed. The findings from the completion of Part 11 of Section B of the instrument 
demonstrated that the majority of Life Sciences teachers who took part in the present study 
acknowledged the necessity of addressing the socioscientific issues embedded in the theory of 
evolution. The teachers stated that addressing the socioscientific issues provide learners with 
an opportunity to understand the theory of evolution, as well as why and how it is considered 
a fundamental building block in the teaching and learning of Life Sciences. Teachers also stated 
that learners become scientifically literate citizens who are critical thinkers and who will be 
able to make informed decisions regarding the science processes. However, more than a third 
of the teachers who took part in the study stated that they do not advocate the addressing of 
socioscientific issues embedded in the theory of evolution. Some of the teachers in this category 
pointed out that they feel uncomfortable with handling the controversial nature of the topic, 
since the topic is perceived as antagonistic to their own religious and cultural convictions as 
well as those of their learners. The other reasons given were that there is not enough time 
allocated to address the socioscientific controversy surrounding the theory of evolution. Other 
teachers mentioned that they were not equipped to address sensitive and controversial topics, 
such as the theory of evolution, in their Life Sciences classrooms.  
In answering the second sub-question, Section C of the PCK-BSSIs instrument consisting of 
items on four domains of knowledge, completed by the 28 teachers who took part in the present 
study, was analysed. Findings from Section C of the instrument revealed that scarcely more 
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than half of the Life Sciences teachers (54%) were categorised as having adequate knowledge 
with regard to addressing the socioscientific controversy surrounding the theory of evolution. 
Thirteen (46%) of the Life Sciences teachers were identified as being unfamiliar with the 
pedagogical strategies for addressing the socioscientific controversy surrounding the theory of 
evolution in their classrooms. In addition, the findings indicated that only 15 (54%) of the 28 
Life Sciences teachers, addressed the socioscientific controversy surrounding the theory of 
evolution during the process of teaching and learning. It is interesting to note that the 
aforementioned 15 teachers can be divided as follows: nine identify as Christian, two identify 
as Muslim, and four belong to the traditional African religions. Similarly, the remaining 13 can 
be divided as follows: seven identify as Christian, one identifies as Muslim, and five belong to 
the traditional African religions. The underlying reason why teachers from different religious 
affiliations share the fundamental goal of addressing the socioscientific controversy embedded 
in the theory of evolution, yet teachers of the same religion fail to have the same goal remains 
a mystery.  
The main research question aimed to answer how the pedagogical content knowledge of Grade 
12 teachers manifests when teaching and addressing socioscientific issues embedded in the 
topic of evolution. The data analysis indicated a well-established manifestation of PCK in 
teaching the theory of evolution, but also a poor manifestation of PCK in the teaching theory 
of evolution. Well-established PCK for the teaching and learning of the theory of evolution as 
a socioscientific topic was demarcated, firstly, by teachers’ acknowledgement on the necessity 
to address the SSIs embedded in the theory of evolution and, secondly, by the interdependence 
of the four components of PCK, namely knowledge of the curriculum; knowledge of the subject 
matter; knowledge of pedagogy; and knowledge of the learners on the theory of evolution 
teaching. Lastly, well-established PCK was demarcated by teachers’ acknowledgement and 
recognition of their learners’ religious and cultural background in the teaching and learning of 
the theory of evolution. Conversely, poor manifestation of PCK was mainly shown by 
participants’ strong denial of the necessity to address the socioscientific controversy 
surrounding the theory of evolution, and teachers’ inadequacy of connecting learners’ needs, 
prior knowledge, and pedagogical instructions, and failing to acknowledge and recognise 
learners’ religious and cultural backgrounds in their teaching and learning of the theory of 
evolution.           
Chapter 5 comprises two sections. The first section is a presentation of the discussion of 
research findings presented in Chapter 4. The discussion is presented in three sections 
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according to the two research sub-questions and the main research question driving this study. 
The second section of Chapter 5 focuses on the recommendations, based on the findings 
obtained in the study. Lastly, the conclusion of the study is drawn.  
5.2. Discussion of the Findings 
The findings presented below are the findings from the PCK-BSSIs questionnaire that guided 
the study. The first part of this section discusses the findings from Part II of Section B of the 
PCK-BSSIs instrument. Additionally, these findings were intended to answer the first research 
sub-question of the present study. The second part of this section discusses the findings 
harvested from Section C of PCK-BSSIs instrument. The findings from Section C of PCK-
BSSIs instrument were intended to answer the second research sub-question of the present 
study. The third part of this section discusses the consolidation of research findings harvested 
from both Part 11 of Section B and Section C of PCK-BSSIs instrument, in order to address 
the main research question driving this study.  
5.2.1 Teachers’ conceptions/beliefs about the socioscientific issues embedded in the topic of 
evolution. 
The findings showed that the majority (71%) of Life Sciences teachers who took part in the 
study acknowledged the necessity of addressing the socioscientific issues embedded in the 
theory of evolution. Teachers pointed out that when learners are given an opportunity to engage 
in the controversial nature of the topic, they will be able to make informed decisions regarding 
the science processes. On that note, teachers pointed out that when addressing the controversial 
nature of the topic, learners are given the opportunity to critically scrutinise the theory of 
evolution and their religious and cultural background and eventually come to an informed 
decision. The findings from the teachers’ responses indicated that they are well vested with one 
of the goals of science education outlined in Roberts and Bybee (2014), which states that all 
learners attain knowledge that is applicable for dealing with science-related issues that they 
confront in their daily lives and for partaking in a democratic, scientifically complex society. 
Additionally, this finding also extends to those of Sadler, Foulk, and Friedrichsen (2017) 
confirming that teachers from diverse areas appraise SSIs as a productive and effective factor 
in which learners are engaged in learning processes bridging school experience with broader 
societal affairs. Teachers put forward the views that by engaging learners in socioscientific 
controversy surrounding the theory of evolution during teaching and learning, learners are 
trained to be critical thinkers. In agreement, Geer and Glaze (2016) stated that when asked what 
their primary goal is for their learners, most teachers envision a problem solver and critical 
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thinker. This is in agreement with Simonneaux (2007) assertion that in a democratic society it 
is necessary for schools to train citizens capable of debating controversial socioscientific issues. 
Similarly, Bantwini (2010) accounts for the fact that South Africa is a developing country, thus 
school is still seen as the prime place where learners can acquire knowledge and develop skills 
required for social empowerment. Such a stance is particularly fitting for the South African 
curriculum, which supports equipping learners with the skills and values necessary for self-
fulfilment and meaningful participation in society as citizens of a free country (Department of 
Basic Education [DBE], 2011). Teachers pointed out that addressing the socioscientific 
controversy embedded in the theory of evolution will encourage learners to discuss the 
controversy from different perspectives, this will encourage them to respect other learners’ 
views, as well as assess different sources of evidence, and also contribute to the social 
development of the learners. The teachers emphasised the theory of evolution will encourage 
learners to share ideas, to argue those ideas, and challenge each other’s thinking. These findings 
are in good agreement with other studies, which argue that the use of social interactions and 
argumentation give science learners the opportunity to position themselves while being 
challenged to explore their own values and attitudes and those of others (Bosser et. Al, 2015; 
Ramnarain, 2010). Another point made by teachers who advocate that the socioscientific 
controversy of the theory of evolution be addressed to the learners, is that learners should know 
where they originated. Similar to the findings in a study conducted by Mavuru (2018), the 
teachers in the present study valued and appreciated the theory of evolution as a socioscientific 
topic in the Life Sciences classrooms. Furthermore, this supported Glaze’s (2018) view that 
the levels of understanding of the theory of evolution by teachers in this category, suggest 
greater knowledge and understanding of both the theory of evolution and the nature of science.  
On the other hand, the findings indicated that almost third (29%) of the Life Sciences teachers 
who took part in the present study, refuted the idea that socioscientific controversy surrounding 
the theory of evolution should be addressed in their Life Sciences classrooms. Teachers in this 
category pointed out that the topic is overall far too long, as such they have a noticeably little 
time allocated to teach the topic meaningfully.  Resultantly, teachers are unable to engage their 
learners in discussion and debates, as this will consume too much of the contact time. The 
findings confirm those of several evolution researchers such as Chikoko, Gilmour, Haber, and 
Serf (2011); Sanders and Ngxola (2009); Molefe (2014); and Mavuru (2018), which indicate 
that one of the obstacles identified by teachers with regard to the teaching of the theory of 
evolution was the limited time allocated. This ties in with the claims made by Ekborg, Ottander, 
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Silfver, and Simon (2013), who state that most teachers raise concerns about using so-called 
“valuable classroom time” at the expense of content knowledge as justification for failing to 
address SSIs embedded in the theory of evolution. However, considering the amount of 
content, the limited time allocated to teach the theory of evolution, the methods of assessment 
used to measure learning, and the majority of the marks allocated to the theory of evolution in 
Life Sciences Paper 2 (66/150), the teachers’ reasons maybe be justified to a certain extent. In 
a way the teachers’ failure to facilitate discussion around the theory of evolution maybe 
justified. It should be noted that the Grade 12 Life Sciences Annual Teaching Plan (prepared 
by the Department of Basic Education) allocates two weeks each to the theory of evolution by 
natural selection and the evolution of humankind.  These leaves little, or no, room for teachers 
to engage learners in debates on the topic in their Life Sciences classrooms. 
In keeping with prior studies of teachers, the Life Sciences teachers in this study, who are in 
disagreement with addressing the socioscientific aspects of the theory, stated that they are not 
able to create a debatable environment to address socioscientific controversy surrounding the 
theory of evolution. Some of the teachers in this category felt ill-equipped to structure such a 
class; this finding is validated claims by Geer and Glaze, (2016); Chikoko et al., (2011); 
Tshuma and Sanders, (2015); Sanders and Makotsa, (2016). One of the participating teachers 
in this category stated that parents will not allow their children to think of the theory of 
evolution instead of creation, as the reason why this socioscientific topic should not be given a 
platform to be discussed in their classrooms. These findings support those of Glaze (2018), 
Geer and Glaze (2016), and Toman et al. (2014), pointing out that parental reaction, criticism 
from outside sources, and fear of being branded by society are the reasons why they 
disapproved the theory of evolution. The literature on the theory of evolution in South Africa 
has demonstrated that some Life Sciences teachers experience conflict between their own 
religious and cultural convictions and the requirement by the curriculum to teach the theory 
(Sanders & Ngxola, 2009; Abrie, 2010; Pillay, 2011; Sanders & Kagan, 2013; Stears, 2011; 
Kyriacou, 2013; Mpeta, 2013; Mavuru, 2018; Sutherland & L’Abbé, 2019). Accordingly, by 
engaging in this study, it was anticipated that there would be teachers whose religious and 
cultural backgrounds are perceived as antagonistic with that of the theory of evolution. In line 
with the above studies, some of the Life Sciences teachers in this category have clearly 
indicated that the theory of evolution is antagonistic towards their religious and cultural 
convictions and those of their learners, as such it poses a challenge to their belief systems. A 
study conducted by Mpeta (2014) demonstrated that religion played an important role in both 
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learners’ and teachers’ conceptions on the teaching and learning of the theory of evolution. 
When addressing research sub-question 1, which asks teachers about their conceptions of 
socioscientific issues embedded in the topic of evolution, it became apparent that it is the idea 
of the evolution of humankind that the anti-evolutionist finds difficult to accept. This is due to 
the fact that the theory of evolution is not in line with the creation of life on Earth. In fact, there 
was evidence that the idea of common ancestor may have been the overriding factor influencing 
their negative conceptions towards the teaching and learning theory of evolution. Teachers in 
this category made comments, such as “evolution is unchristian; it is against creation; I believe 
that we were made in God’s image; I do not believe we came from apes; I am only conflicted 
with human evolution.” All these factors influenced their perspectives of the theory of 
evolution and eventually, their choice in pedagogical strategies. These findings were paralleled 
by Glaze’s (2013) who put forward the view that it is the question of the evolution of 
humankind and the formation of new species from the original species, which leads to the 
increased antagonism among the public.  
5.2.2 The manner in which teachers from different religious and cultural background address 
the socioscientific issues when teaching particular concepts on the topic of evolution.  
This section presents findings for research sub-question 2, it represents findings on teachers’ 
pedagogical strategies when addressing the SSIs embedded in the theory of evolution. Data 
were collected through mainly Section C of the PCK-BSSIs questionnaire. When addressing 
the second research sub-question: “To what extent do teachers from different religious and 
cultural background address socioscientific issues when teaching particular concepts on the 
topic of evolution?”, it became apparent that classifying participating teachers by their religious 
affiliations provided a means for exploring common traits shared by the Life Sciences teachers 
in this study, regardless of their incompatible religious and cultural affiliations. In keeping with 
the assertion made by Hermann (2013), due to its controversial nature, the manner in which 
the theory of evolution is addressed in the Life Sciences classrooms varies considerably. As 
understood from participants’ responses to the items aimed at addressing teachers’ pedagogical 
knowledge on the teaching and learning of the theory of evolution, the findings indicated that 
there were generally two schools of thought with regard to addressing the socioscientific issues 
during the teaching and learning of the theory of evolution, as demonstrated by teachers in this 
study. The findings on the two schools of thought displayed by teachers in this study validate 
Mavuru’s (2018) findings, which reported that there were two groups of teachers with regard 
to the teaching of the theory of evolution, namely teachers who engaged learners in the 
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controversy part of the theory and those teachers who only teach the content and neglect the 
social aspects of the theory.   
The first school of thought was characterised by Life Sciences teachers (54%) who addressed 
the socioscientific controversy embedded in the theory of evolution. Teachers in this category 
pointed out that they elicit information about the socioscientific controversy surrounding the 
theory of evolution from their learners to hear different viewpoints and use that information 
(learners’ preconceptions) as resource material to address the SSIs and the misconceptions 
embedded within the topic. Teachers mentioned that the main objective of employing these 
pedagogical strategies during the teaching and learning of the theory of evolution is to develop 
argumentative skills, to develop critical thinkers who are well-informed citizens, as well as to 
correct the misconceptions that learners may have regarding the theory. This confirmed 
Bybee’s (2014) assertion that if learners participate in argument, they develop communication 
and critical thinking skills. By eliciting the socioscientific controversy from their learners 
during the teaching and learning of the theory of evolution, the teachers in this category 
advocate for a learner-centred approach. The learner-centred approach employed by teachers 
in this category is recommended by Hermann (2013), Bertka et al. (2019), and Reiss (2019), 
who pointed out that this approach may also engage learners who are resistant to learning the 
theory of evolution. The approach employed by teachers in this category provide a way to deal 
with learner’s misconception as recommended by Ramnarain (2010).   
The second school of thought was characterised by Life Sciences teachers (46%) who 
advocated the theory of evolution by addressing only the science aspects of the theory and 
avoiding the social aspects. The teachers’ choice of pedagogical strategies confirms Mavuru’s 
(2018) findings, which indicated that there were two groups of teachers with regard to the 
teaching of the theory of evolution, namely teachers who engaged learners in the controversy 
part of the theory and those teachers who only teach the content. Parallel to this finding is the 
research conducted by Berkman and Plutze (2012), who recorded that 60% of teachers in their 
study avoided addressing the controversy embedded in the theory of evolution in the teaching 
and learning of the topic. 
As deduced from the manner in which teachers address the socioscientific controversy 
surrounding the theory of evolution, the most noteworthy finding of this study is centred mostly 
on teachers’ recognition, awareness, as well as the acknowledgement of their learners’ religious 
and cultural convictions, thus allowing learners to become more engaged and feel more 
included in the learning environment. Teachers, who were categorised as having reform-based 
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understanding, were deeply knowledgeable of their own as well their learners’ religious and 
cultural background and made accommodation to embrace it in their pedagogical instructions 
to acknowledge them so that learners would not feel alienated. Berta et al. (2019) asserts that 
for most learners, acknowledging religious and cultural challenges associated with the theory 
of evolution is an effective classroom strategy for creating supportive classroom atmosphere 
for most effective teaching and learning of the theory. Teachers in this category subscribed to 
the position that acknowledging their learners’ religious and cultural convictions is a 
prerequisite for meaningful learning and better understanding of the theory of evolution. By 
acknowledging their learners’ religious and cultural background, teachers in this category are 
in agreement with Aikenhead and Jekede’s (1999) contention that when the culture of the 
school science is harmonious with the learners’ social and cultural values, science instruction 
cases go well without any problems. These findings are aligned with Smith (2010) and 
Southerland and Scharmann’s (2013) assertion that the most effective classroom environment 
for increasing learners’ understanding of the theory of evolution is one in which the learners’ 
misconceptions are recognised as part of the learners’ worldviews that should be 
acknowledged. Similarly, Reiss (2019) asserted that Life Sciences teachers should embrace 
diversity and be sensitive to their learners’ religious and cultural beliefs during the teaching 
and learning of the theory of evolution, rather than dismissing them. This ties in with PCK 
researchers, Rollnick and Mavhunga (2017), who recommended that teachers need to 
acknowledge the misconceptions first and find out why the learner thinks like that, before 
confronting that particular misconception. Much like the pre-service teachers in Glaze’s (2018) 
study, a noteworthy mutual interest within the teachers who address the socioscientific 
controversy of the theory of evolution in this study was their capacity to isolate their scientific 
understanding of the theory of evolution from their religious and cultural affiliations, which is 
perceived by society as being antagonistic to their worldview.   
Another noteworthy finding of this study is that teachers who were categorised as having a 
reform-based understanding pointed out that in eliciting and engaging learners in 
socioscientific controversy surrounding the theory of evolution, relevant learning situations are 
created. This is in accord with Mavuru and Ramnarain’s (2017) findings that the development 
of critical thinking skills is of paramount importance, given the fact that learners are 
empowered to cope with socioscientific and practical issues in the best way possible. In 
addition, the findings are in agreement with Zeidler’s (2014) articulation that pedagogical goals 
around SSIs instruction aim at engaging learners in dialogue, discussion, debate, and argument. 
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Teachers in this category indicated the use of scenarios, case studies, and videos familiar to 
their learners, as well as using higher order questions, debates, argumentations, and group 
discussions as pedagogical strategies in which learners are given the opportunity to share their 
opinions based on their heterogeneous cultural and religious background. This finding is 
corroborated by Ramnarain (2010) who put forward the view that the higher order thinking 
skills that are developed during this learner-centred approach are far more effective in the 
learning of science than rote learning. In addition, the findings are in agreement with the 
general aim of the National Curriculum Statement Grade R-12 (2011), which aims at 
encouraging an active and critical approach to learning, rather than rote and uncritical learning 
of given truths. This finding also aligns with Cavagnetto’s (2010) declaration that when 
learners are given the opportunity to participate in an argument, they develop communication 
skills, metacognition, critical thinking. and understand the culture and processes of science.  
In addition, as understood from their responses to the item which asked the difficulties and 
weaknesses that learners are faced during the teaching and learning of the theory of evolution, 
analysis of data revealed that teachers were knowledgeable about their learner’s difficulties and 
weaknesses with regard to the theory of evolution. The majority of teachers identified the 
perceived antagonism between learner’s religious and cultural convictions and the theory of 
evolution as the area in which learners have difficulties. Teachers’ knowledge of learner’s 
difficulties and weaknesses allow the teachers in this category to scaffold their learners in 
trying to harmonise the conflict between the culture of science and learner’s religious and 
cultural values. This practice is aligned with Aikenhead and Jekede’s (1999) postulation that 
to avoid a clash between learners’ religious and cultural convictions, teachers should develop 
culturally sensitive curricula. In support, Landson-Billings (2014) postulated that pedagogy 
should evolve to meet the needs of the learners. In her view, “any scholar who believes that 
she has arrived, and the work is finished does not understand the nature and meaning of 
scholarship” (p. 82).   
An important observation made by some of the participants in this category is that learners 
should understand why the theory of evolution is regarded as a valid scientific theory. Parallel 
to this study, in studies with college students in a public university, Barnes et al. (2017) 
demonstrated that an acknowledgement approach that includes a discussion of a variety of ways 
of relating the theory of evolution and religion; one such explanation of the nature of science 
contributed to learners’ awareness of the possibilities for a non-conflict approach between the 
theory and religious and cultural worldview. These teachers believe that in order for their 
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learners to understand the theory of evolution well they need to be knowledgeable about 
differing viewpoints. This finding is aligned with the assertion made by Qulton et al. (2004) 
that learners should be given an opportunity to investigate how individuals can arrive at 
different viewpoints on an issue that encourages them to accommodate new information in 
their schemata and alter their worldview. Several science researchers (Meadows et al., 2000; 
Hermann, 2013; Bertka et al., 2019; Reiss, 2019) have strongly recommended that learners 
should be given the platform to explore their own perspectives of the engagement between 
science and socio-cultural beliefs in order to facilitate a greater knowledge of the very reason 
why the theory of evolution is regarded as scientifically valid. This vision by the evolution 
researchers was paralleled by the Life Sciences teachers in this study who pointed out that 
learners should understand why the theory of evolution is regarded as a valid scientific theory. 
Additionally, these findings are in agreement with assertions made by Hermann (2013) and 
Bertka et al. (2019) that addressing religious and cultural concerns when teaching the theory 
of evolution may help learners to understand how they can maintain their religious convictions 
while developing a stronger understanding of the scientific evidence for the theory of evolution. 
In support, Reiss (2010; 2019) proposed that discussing religious and cultural concepts in 
science classrooms might possibly be of assistance for learners to gain a better understanding 
of the strong points and weak points of the science processes, the nature of truth claims in 
science, and the significance of the sociocultural context for science. 
As strongly cautioned by Pobiner (2016), it should be noted that this approach does not suggest 
that Life Sciences teachers should teach controversy, just to acknowledge that controversy 
exists. This approach involves explaining that conflicts about the theory of evolution are 
sociocultural rather than scientific, while permitting learners to discuss comments and ideas 
they have heard within their religious and cultural conversations in relation to the theory of 
evolution and that the theory of evolution is scientifically informed. This being the case, Life 
Sciences teachers in this category are not “teaching the controversy” but are acknowledging 
that controversy exists and that it may influence learner’s willingness to learn the theory of 
evolution. The expectations are that the theory of evolution is the focus of science instruction, 
and discussions of different views are conducted to prime all learners for learning the theory 
of evolution, regardless of their religious and cultural convictions (Bertka et al., 2019). The 
findings support those of Pobiner et al. (2018), who support the acknowledgement of learners’ 
subject of concern regarding the theory of evolution, in order to pave the way for strengthening 
knowledge during the teaching and learning of the theory.   
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Some of the teachers indicated that one of the difficulties associated with the theory of 
evolution and misconceptions that their Life Sciences learners poses is that “Evolution is 
racist”. This difficulty is aggravated by the way the evolution of humankind is portrayed, 
showing black African race as closest to the early species of homo sapiens, and white man is 
depicted as modern-day human. This, therefore, suggests that these learners perceive the 
evolution of humankind as asserting that “Africans were closer to ape ancestors because they 
were still in Africa. The findings revealed in the present study seems to be consistent with the 
findings reported by Parle and Waetjen (2005), as cited in Sutherland and L’Abbé (2019), who 
pointed out some learners see the publicity of Cradle of Human as the World Heritage site as 
an attempt to assert the ‘primitiveness’ of African people. 
Conversely, there are teachers who fail to acknowledge and address religious and cultural 
challenges during the teaching and learning of the theory of evolution. Of the 28 teachers who 
took part in the present study, 13 (46%) of them were categorised as the “advocacy” group, 
teachers who advocate for addressing only the science part of the theory of evolution and 
excluding the religious and cultural aspects of the theory. Similar to the teachers participating 
in Berkman and Plutzer’ (2011) study, which reported that 28% of teachers surveyed were 
strong advocates of teaching only the science part of the theory of evolution. In this study, out 
of the 13 teachers, who advocate for addressing only the science part of the theory of evolution, 
seven were of Christian religion, one from Muslim religion, and five were from traditional 
African religions. Most of the teachers in this category pointed out that the topic of evolution 
is antagonistic to their religious and cultural convictions and those of their learners. In keeping 
with other studies of teachers, the most noteworthy findings as the main factor that impedes 
addressing the socioscientific controversy surrounding the theory of evolution is the perceived 
antagonism between the theory of evolution and religious and cultural worldview perceived by 
teachers in this category (Borgerding, 2017; Mavuru, 2018; Glaze et al., 2015; Trani, 2004; 
Hermann, 2011; BouJaoude, 2010). Teachers who are conflicted indicated that the best way to 
teach the topic is to avoid raising the issues of religion and culture. This approach of teaching 
seems to conflict with previous science education researchers (Reiss, 2009; Sutherland & 
Scharmann, 2013; Barnes et al., 2017; Wiles & Alters, 2011; Reiss, 2019; Bertka, 2019; Reiss, 
2019; Pobiner et al., 2019), who emphasised that the most appropriate manner to manage 
tension between teachers’ and learners’ religious and cultural worldview and the science of the 
theory of evolution might be in an educational setting, which acknowledges the religious and 
cultural controversies, but gives attention to promoting a better scientific understanding of the 
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theory of evolution instead of an acceptance of the theory. Additionally, Meadows (2009) 
highlighted that when teachers tell their learners that they will only be concentrating on the 
science aspects of the theory of evolution, learners understand it as saying that their beliefs are 
not relevant or are meaningless.      
The Next Generation Science Standards (2013) underscored that science education that only 
emphasises the products of science and ignores the natural processes of science in the real 
world and disregards the fact that scientific ideas are socioculturally framed, distort the nature 
of science as a whole. The data revealed that some of the teachers indicated they tell their 
learners that “Evolution is just a theory; they only need to understand so that they can pass at 
the end of the year”. The teachers in this category regard the word “understand” to mean that 
their learners should do exceptionally well in school-based assessment (SBA) and Paper 2 of 
the Life Sciences examinations. The responses  provided by teachers in this category validate 
the Biology teachers in Berkman and Plutze’s (2012) study which revealed that in order to 
avoid controversy 60% of the teachers relied on a technique, which focusses solely on 
communicating to their learners that they must study the material only for the reason that a 
state established examination demands it, instead of providing assistance to the learners in 
better understanding the reason why evolution is regarded as a valid scientific theory. Similar 
findings were reported in a study conducted by Pillay (2011), which involved both Muslim and 
Christian teachers. Teachers in this category have put too much premium on passing the 
learners at the end of the year, failing to produce scientifically literate citizens who are able to 
think critically, who are knowledgeable about the matter of science and society. This finding 
may seem to negate the findings that was made by Trani (2004), which suggest that Life 
Sciences teachers avoid teaching the theory of evolution in their classroom. However, the 
teachers in this category are teaching the theory with one goal, to help learners pass the grade 
rather than developing well-informed citizens. It is the manner in which the topic is addressed 
that seems to be the problem. The learners are not given enough opportunity to contribute 
effectively to social dialogues, argumentation, and discussions, which are necessary for 
informed citizenry. This finding seems to conflict with Sadler (2009) and Zeidler & Keefer’s 
(2003) view that through the use of argumentation learners are given opportunities to position 
themselves while being challenged to explore their own values and attitudes and those of 
others.  
Tidemand and Nielsen (2017) asserts that a substantial number of teachers give priority to 
concentrate on content as opposed to the necessary skills and values during the teaching and 
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learning of SSIs topics. For most part, it is based on their own vested interests in the teaching 
and learning of the theory or simply due to the fact that they feel disconcerted addressing the 
ethical issues in which they may not have responses to the questions. In their Life Sciences 
classes, these teachers may emphasise the theory of evolution as something that is speculative 
and unimportant, which is discouraging to their learners and deprives them of the scientific 
understanding of the theory of evolution. This finding is similar to the findings in the study 
conducted by Doster and Jackson (2009) in which one of the participants stated that she tells 
her learners that evolution is just a theory. Berkman and Plutzer (2012) suggest that this 
approach of avoiding the controversy calls into question the postulation that the science of 
evolution and, in particular the evolution of humankind, is antagonistic towards religious and 
cultural convictions. Additionally, telling their learners that evolution is just a theory, shows 
that teachers harbour the same misconception held by other members of the public. These 
findings support those of Doster and Jackson (2009). This is in parallel with Meadows et al.’s 
(2000) assertion, which states that religious and cultural protestation on the nature of 
controversy surrounding the theory of evolution can have an influence regarding the teaching 
and learning of the theory. In support, Bertka, et al. (2019) and Reiss (2019) agree that 
resultantly, learners are left with the perception that Life Sciences negates their religious and 
cultural worldview, consequently this will also have a negative impact on the learners’ 
understanding of the theory and the scientific processes. 
The teachers in this category explained that in their view the lecture method in which they give 
information to their learners is the best teaching approach compared to addressing the 
socioscientific controversy of the theory of evolution. This implies that the teachers presume 
the role of giving all the information to their learners, while the learners only act as recipients 
of information. This finding is in parallel with several science education studies (Sadler, 2009) 
that stated that in most science classrooms the teacher is still at the centre of the class, 
positioned as an expert and the authorised “transmitter” of scientific knowledge; (Aikenhead, 
2006; Saunders & Rennie, 2013). Ramnarain (2010) cautioned that in traditional classrooms 
the misconceptions that learners hold can go undetected. The above scholar articulated that 
uncovering misconceptions or naïve conceptions forms the foundation of a constructivist 
lesson. One of the principles of the National Curriculum Statement R-12 is based on 
encouraging an active and critical approach to learning rather than rote learning and uncritical 
learning of given truths. From this perspective it shows that the principle is not addressed 
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properly or rather, not addressed at all. This type of approach is described by Chikoko et al. 
(2011) as an authoritarian approach of teaching, with little exploration of values. 
Teachers’ views for choosing this type of approach are that discussing and debating the 
controversial nature of the theory of evolution requires a lot of time that is not available due to 
the amount of work that needs to be completed.  This approach fails to acknowledge, and 
subsequently fails to address, the religious and cultural challenges that their learners strongly 
hold with regard to the theory of evolution. Hermann (2013), Barnes et al. (2017), and Bertka 
et al. (2019) warned that learners feel alienated until such time that their concerns are 
addressed. This finding confirms the previous research that suggests teachers fear wasting 
contact time (Mavuru, 2018; Molefe, 2014; Ekborg et al., 2013). The findings are in line with 
Trani (2004) who put forward the view that teachers who do not address the socioscientific 
controversy of the theory of evolution in their Life Sciences classrooms are likely to finish the 
syllabus. However, Moore et al. (2011) stated that learners with strong religious and cultural 
convictions are less likely to understand the theory of evolution in this teacher’s classrooms.   
Some of the teachers in this category stated that they are not equipped to address the 
socioscientific controversy surrounding the theory of evolution. This finding is similar to the 
findings by Sadler, et al. (2006), who recorded that many teachers do not feel comfortable with 
integration of values and ethics related to science. Accordingly, many teachers feel ill-prepared 
to structure and lead potentially controversial discussions in their classrooms (Sadler et al., 
2006).  The findings also correlate with that of Bryce and Gray (2004) and Sadler et al. (2006) 
who stated that most teachers feel ill-prepared to structure and lead potentially controversial 
discussions in their classes. Parallel to this finding are studies (Chikoko et al., 2011; Tshuma 
& Sanders, 2015; Sanders & Makotsa, 2016; Sutherland & L’Abbe, 2019) that put forward the 
views that Life Sciences teachers in South Africa do not feel capable of addressing the 
socioscientific controversy surrounding the theory of evolution during the teaching and 
learning of the theory. As suggested by Bertka et al. (2019) this approach does not challenge 
the assertion that the theory of evolution and, particularly, the evolution of humankind is 
necessarily in antagonism with peoples’ religious and cultural worldviews.   
5.2.3 How the pedagogical content knowledge of Grade 12 teachers manifests when teaching 
and addressing the socioscientific issues embedded in the topic of evolution. 
This section answers the main research question guiding this study, “How does the pedagogical 
content knowledge of Grade 12 teachers manifest when teaching and addressing socioscientific 
issues embedded in the topic of evolution?” The data were mainly drawn from the 
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consolidation of the findings from research sub-question 1 and 2. The findings revealed that 
more than fifty percent of teachers in this study exhibited well-established PCK.  
As a result of PCK, teachers become aware of learners’ difficulties, pedagogical 
representations, and teaching strategies that enhance the learners’ understanding of topics 
(Shulman, 1987). The teachers’ acknowledgement, and their knowledge, of their own as well 
as their learners religious and cultural convictions played an important role in scaffolding 
learners in understanding the theory of evolution. Eliciting the socioscientific controversy 
surrounding the theory of evolution provides teachers who are reformist with the opportunities 
to engage their learners in discussions, argumentation, and scaffold them while addressing the 
misconceptions surrounding the theory of evolution. In so doing teachers are given the 
opportunity to identify other aspects of their learners’ knowledge. Teachers become aware of 
their learners’ diverse needs and interests. This is particularly important for effective 
socioscientific teaching because, as a learner-centred pedagogy, it is essential that teachers 
become aware of their learners’ preconceptions to build instruction from that. This finding is 
in agreement with Bayram-Jacobs et al. (2019), who suggest that learners’ understanding of 
science provide teachers with the opportunity to identify other new aspects of their learners’ 
knowledge.  
Teachers create effective teaching strategies by being aware of their learners’ religious and 
cultural convictions that might be perceived antagonistic with the culture of scientific 
knowledge or interfere with the acquisition of scientific concepts and incorporating these 
recognitions of learners’ religious and cultural knowledge to scaffold them in understanding 
the theory of evolution. This strengthens the knowledge that learners bring with them to their 
Life Sciences class. As a result, the teachers will manage to harmonise the two knowledge 
domains, knowledge of science and the learners’ worldview, respectively. This finding is in 
agreement with Aikenhead and Jekede’s (1999) assertion that whenever the culture of school 
science corresponds with the learners’ social and cultural values, science instruction seemed to 
go well. Additionally, Landson- Billings (2014) asserted that pedagogy should be ever evolving 
to meet the needs of learners.   
Teachers’ knowledge of the curriculum is also developed with pedagogical content knowledge. 
Teachers’ knowledge about the aims of Life Sciences curriculum such as outlined in CAPS 
(DBE, 2011) to equip learners, irrespective of their socio-economic background, race, gender, 
physical ability, or intellectual ability, with knowledge and skills and values necessary for self-
fulfilment, and meaningful participation in society as citizens of a free country, manifest with 
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teachers’ PCK. All the teachers who were categorised as having a reform-based understanding 
with regard to addressing the socioscientific issues embedded in the topic of evolution were 
knowledgeable about the aims of science, the goals of the science curriculum, and the principle 
of science curriculum. In essence, the teachers in this category were knowledgeable about the 
envisioned Life Sciences learner of the curriculum. And with this knowledge teachers are able 
to address the socioscientific issues embedded in the teaching of the theory with the aim of 
producing a life-long learner who is able to critically evaluate and debate scientific issues and 
processes. Teachers’ knowledge of the interdependence of other PCK components indicated a 
well-established PCK. These findings are parallel with Bayram-Jacobs et al. (2019), 
confirming that strong interdependence between PCK components lead to a well-established 
manifestation of PCK. Additionally, the findings are in agreement with Crawford’s (2007) 
findings which indicated that prospective teachers’ beliefs, such as their beliefs about 
pedagogy, their beliefs about the goals of science, their beliefs about school, and the nature of 
science, were revealed to be the overriding element that has an impact on how teachers design 
their lessons. This finding provides supports for the study of Park et al. (2011), who found that 
the pedagogical strategies and knowledge of learners’ difficulties are interconnected strongly 
during reform-based science teaching. 
As deduced from the Life Sciences teachers’ responses to items related to identifying their 
learner’s difficulties and weaknesses, data revealed that by managing to identify learners’ 
difficulties and weaknesses in understanding certain concepts on the theory of evolution shows 
the evidence of a well-established manifestation of PCK. Shulman (1987) states that PCK 
enables teachers to identify conceptual difficulties that learners experience or anticipate 
experiencing during the teaching and learning of the theory of evolution. Understanding 
learners’ difficulties and weaknesses that might impede learners’ understanding of the theory 
of evolution motivate teachers to design suitable pedagogical strategies to remedy those 
difficulties that learners come to their Life Sciences classrooms carrying. These findings 
correlate with that of Alonzo and Kim (2016) and Bayram-Jacobs et al.’s (2019) findings that 
asserted that understanding learners’ difficulties is an indicator of well-established PCK.   
As understood from their responses to the PCK-BSSIs instrument, the findings demonstrated 
clear signs of well-established PCK and poor manifestation of PCK in the teaching and learning 
of the theory of evolution. Strong manifestation of PCK on the theory of evolution teaching in 
this study, includes strong interdependence between the PCK components, namely knowledge 
of curriculum goals on the theory of evolution teaching, knowledge of learners’ prior 
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knowledge with regard to the teaching of the theory of evolution, knowledge of the learners’ 
difficulties and weaknesses with regard to the teaching of the theory of evolution, and 
knowledge of the subject matter knowledge with regard to evolution teaching. This finding 
extends to those of Bayram et al. (2019) and Alonzo and Kim (2016), confirming that a strong 
interdependence between PCK components lead to a well-established manifestation of PCK. 
The findings revealed that a high level of teachers’ knowledge of the learner’s difficulty and 
weaknesses with regard to the teaching of the theory of evolution and teachers’ knowledge of 
learners’ prior knowledge influence teachers’ choice of appropriate pedagogical instructional 
strategies, which is to address the socioscientific controversy surrounding the theory of 
evolution. Certain aspects, such as teachers’ knowledge and acknowledging learners’ 
difficulties, such as the perceived conflict with learners’ religious and cultural convictions, 
teachers’ acknowledgement of the misconceptions that learners bring with them in their Life 
Sciences classrooms, stimulate teachers in this category to think about appropriate pedagogical 
strategies and ways of guiding learners during teaching and learning, resulting in a well-
established manifestation of PCK of the theory of evolution. These findings are in parallel with 
Chan and Yung’s (2015) study which revealed that teachers’ PCK was facilitated by teachers’ 
subject matter knowledge, which influenced their pedagogical knowledge; this was also 
influenced by the teachers’ knowledge of their learners’ prior knowledge. The findings of this 
study are also supported by the findings of the study conducted by Mavuru and Ramnarain 
(2016), which emphasised that teachers’ different domains of knowledge, namely content 
knowledge, subject matter knowledge, and pedagogical knowledge were transformed into 
strong PCK during teaching and learning. The findings of this study suggest that when there is 
interdependence between knowledge of other teacher domains, PCK manifestation is even 
stronger. This finding provides supports for the study of Park et al. (2011), who found that the 
pedagogical strategies and knowledge of learners’ difficulties are interconnected strongly 
during reform-based science teaching.     
On the other hand, the findings also suggest that the PCK manifestation is poorer in teachers 
who are unable to make connections between PCK components. That means, failing to address 
the socioscientific controversy during the teaching and learning of the theory of evolution, and 
a lack of connecting learner’s prior knowledge and learners’ difficulties with regard to the 
teaching and learning of the theory of evolution are indicators of a poor manifestation of PCK. 
Therefore, when a teacher’s PCK of these two components is not coherent, PCK manifestation 
is poorer. This results in learners leaving the Life Sciences classrooms with the same 
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misconceptions that they brought with them in the first place. Similar findings were recorded 
in Byram et al. (2019). Teachers who failed to address their learners’ religious and cultural 
concerns when teaching the theory of evolution showed a weak manifestation of PCK.   
The study findings reinforce the need for Life Sciences teachers to consider their learners’ 
religious and cultural background when planning their pedagogical instructions. This 
pedagogical approach can address Aikenhead’s (2006) worry that school science tends to be 
portrayed as “socially sterile, impersonal, frustrating, intellectually boring, and/ or dismissive 
of students’ life-worlds” (p.886). The present study led to the conclusion that for thorough 
understanding of the theory of evolution, acknowledging learners’ religious and cultural 
challenges during the teaching and learning of the theory of evolution is of paramount 
important, for meaningfully understanding.  
5.3 Reflection on the Limitations of the Study 
The study was aimed at establishing Grade 12 teachers’ pedagogical content knowledge when 
teaching and addressing socioscientific issues embedded in the topic of evolution. To achieve 
this aim, the set objectives were to identify teachers’ conceptions of socioscientific issues 
embedded in the topic of evolution taught to Grade 12 learners and explore how teachers from 
different religious and cultural backgrounds address socioscientific issues when teaching 
particular concepts on the topic of evolution.    
Firstly, this study is limited to only the Grade 12 teachers’ PCK, and how it manifests when 
addressing the socioscientific issues embedded in the theory of evolution. It would have been 
more important to know whether the Life Sciences teachers address other socioscientific issues 
in other topics, such as embryonic stem cell research, cloning, and genetic engineering in the 
same manner so that a more nuanced teacher’s PCK of socioscientific issues could be obtained, 
rather than basing it on how teachers treated one topic. In addition, it would be more important 
to know whether this would be similar to, or different from, teachers teaching Grade 11 when 
addressing socioscientific issues, such as HIV/AIDS and Global warming, and Grade 10 
teachers addressing the socioscientific issues embedded in topics such as the history of life on 
Earth. As such, important knowledge and understanding would be provided on how the 
teachers address the SSIs in their classrooms, in the FET phase. Therefore, future studies need 
to investigate how the Life Sciences teachers address the SSIs across the Life Sciences 
classrooms in all the FET Grades.   
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Secondly, random sampling was done on types of schools, namely public township schools; 
public suburban schools; independent schools; and Christian schools. In answering research 
sub-question 2, which was as follows: “To what extent do teachers from different religious and 
cultural backgrounds address socioscientific issues?”, it would have been better to sample 
teachers according to religious diversity, not the type of school as this was the case in the study, 
this resulted, for example in not having a single Hindu, or Atheist in the sample, who generally 
do not have problems with the theory as compared to other religious affiliations with regards 
to the teaching and learning of the theory of evolution.  Only after teachers were sampled, they 
were asked about their religious and cultural affiliation.  This could have provided a richer data 
on the manner in which the theory of evolution is addressed in the Life Sciences classrooms.   
Alternatively, the qualitative part of the study could have used a smaller sample, and it would 
have been better to use purposive sampling to select teachers from religious diversity, this 
would have painted a better picture on how the theory of evolution is addressed by teachers 
from different religious and cultural background.  This is lamentably the Achilles heel of the 
present study. The choice of sapling to a certain extent had a negative impact on the study.   
Thirdly, it should be pointed out that the Life Sciences teachers who participated in this study 
reflected their perspectives with reference to their theoretical knowledge of pedagogical 
instruction regarding the teaching and learning of the theory of evolution. It would have been 
even better to observe the same individual teachers who completed the PCK-BSSIs 
questionnaire while teaching the theory of evolution instead of assessing their PCK from what 
they reported. This could have given more information on how teachers introduced the topic to 
their learners for the very first time, including their awareness of learners’ misconceptions or 
the naïve concepts learners bring to the Life Sciences classroom with regard to the theory of 
evolution, and how they correct the misconceptions. Additionally, it would have been better to 
witness how the Life Sciences teachers deal with the learner difficulties and weaknesses 
associated with the theory of evolution, such as negative attitudes towards the theory. Also, to 
witness how teachers hook their learners to be more interested in wanting to learn more about 
the theory. It would have been interesting to witness these Life Sciences teachers address the 
socioscientific controversy surrounding the theory of evolution, rather than basing findings on 
what the teachers responded in the PCK-BSSIs questionnaire.  
Baxter and Lederman (1999) are prominent in the literature on the assessment of teachers’ 
practices. The above scholars put forward the view that teachers’ practices have been shown to 
be exceedingly difficult as it requires a combination of approaches that can collect information 
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about what teachers know, what teachers do, and the reasons for their actions. Along similar 
lines, van Driel, Biljaard & Verloop (2001) maintain that teachers’ actions are more accurate 
representations of what they know and believe than the usual array of self-report measures. On 
these grounds one can argue that the data would have been richer if the researcher conducted 
classroom observation on these teachers, teaching the theory of evolution in their Life Sciences 
classrooms. In addition, teachers cannot write down all of their practices, given the fact that 
the data were collected in a controlled environment, at a specific time, therefore what the Life 
Sciences teachers know may be uncovered better from their performances than from what they 
wrote when completing the PCK-BSSIs questionnaire. In addition, some Life Sciences teachers 
have years of experiences, which have shaped their views in ways that a researcher may never 
fully understand. There are many variables. We can only strive to develop a body of evidence 
to support explanations of why certain Life Sciences teachers chose to try against all odds to 
address the socioscientific controversy surrounding the theory of evolution and why others do 
not attempt to address those socioscientific issues. However, based on the scope of the current 
study, the collection of data using the PCK-SSIs questionnaire was rigorous enough to assess 
teachers’ conceptions and PCK. 
5.4 Implications for Future Study 
With the endorsement of the Next Generation Science Standards (NGSS) (2013), additional 
focus in the areas of science and technology education is emphatically being positioned on 
equipping learners to become increasingly well-informed citizens with reference to social, 
ethical, economic, and political topics, which impact present day society (Marchand, 2015). 
However, more than forty percent of the Life Sciences teachers who took part in the current 
study were categorised as having inadequate knowledge with regard to addressing the 
socioscientific controversy surrounding the theory of evolution. Teachers should be trained on 
how to facilitate discussion around controversial issues, particularly with the aim of producing 
scientific literate citizens in mind. The study endorses recommendations made by evolution 
researchers such as Hermann (2012), Barnes et al. (2016), Reiss (2019), Bertka et al. (2019) 
and Pobiner et al. (2019) that teachers failing to acknowledge and address the religious and 
cultural concerns of the learners when teaching the theory of evolution, can lead to learners 
with religious worldviews feeling uncomfortable and excluded. Life Sciences teachers should 
be knowledgeable about the misconceptions that their learners come to Life Sciences 
classrooms with.  
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The literature to date strongly recommended that in Life Sciences classrooms with learners 
who embrace religious and cultural concerns that may otherwise impede understanding of the 
theory of evolution, learners are highly unlikely to get to understand the theory until such time 
that those challenges are taken into consideration (Branschreiber, 2013; Hermann, 2013; Bertka 
et al., 2019; Reiss, 2019; Pobiner et al., 2019). Similarly, previous authors (Sinatra et al., 2003; 
Nelson, 2012; Hermann, 2012) made a pivotal point that taking the religious and cultural 
challenges of the learners into consideration and addressing them can improve the effectiveness 
with regard to a shift in attitudes in relation to the theory of evolution, as compared with 
neglecting such concerns in all respects. The implication is that learners, with teachers who do 
not address the socioscientific controversy when teaching the theory of evolution, leave their 
classrooms with the same misconceptions that they came with in the first place. This is a call 
for concern. Hence both pre-service and in-service teacher professional development 
programmes should focus on equipping teachers with knowledge and skills in identifying SSIs 
in various Life Sciences topics and also how to address them. The Department of Basic 
Education should focus on developing teaching and learning materials and activities that 
teachers and learners can use and employ.  
5.5 Conclusions 
This study investigated how Grade 12 teachers’ pedagogical content knowledge manifest when 
teaching and addressing socioscientific issues embedded in the topic of evolution. The study 
was guided by two research sub-questions, which aimed to establish teachers’ PCK when 
teaching and addressing socioscientific issues embedded in the theory of evolution. The data 
were obtained through two sections (B and C) of the PCK-BSSIs questionnaire. The findings 
from Part II of Section B of the PCK-BSSIs questionnaire sought teachers’ conceptions of the 
socioscientific issues embedded in the topic of evolution. The findings from section C of the 
PCK-BSSIs questionnaire were aimed at establishing how teachers from different religious and 
cultural backgrounds address the socioscientific issues when teaching particular concepts on 
the topic of evolution. 
The findings showed that the majority (71%) of the Life Sciences teachers who participated in 
this study highly acknowledged the necessity to address the socioscientific issues embedded in 
the theory of evolution. Out of those teachers who were of the view that socioscientific issues 
embedded in the theory of evolution should be addressed, five of them were not addressing the 
SSIs in their pedagogical instruction when the research sub-question 2 was addressed. The 
reason for this was that whilst the teachers realised the importance, they lacked the necessary 
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knowledge and pedagogical skills to address the SSIs as deduced from their responses on the 
item which deals with pedagogical approaches they employ to address the theory of evolution 
in their classrooms. There was a mismatch between intention and action.  
The findings from section C of the PCK-BSSIs questionnaire illustrated that the manner in 
which Life Sciences teachers who were categorised as having reform-based understanding 
when addressing the socioscientific issues embedded in the theory of evolution, was mainly 
influenced by their acknowledgement of their learners’ religious and cultural convictions. The 
Life Sciences teachers’ pedagogical content knowledge was influenced as the teacher makes 
every possible effort to enhance culturally sensitive curricula instructions in order to prevent 
collision between learners’ cultural values and culture of Western Science. Life Sciences 
teachers’ acknowledgement of their own as well as their learners’ religious and cultural 
convictions, and the acknowledgement that there is socioscientific controversy surrounding the 
theory of evolution, influenced their instructional strategies in their teaching. In fact, there was 
evidence that teachers’ knowledge categories about Life Sciences teaching, namely knowledge 
of the curriculum, learners’ prior knowledge, knowledge of learning difficulties and weakness 
on the theory of evolution teaching, and their knowledge of the nature of science may have 
been the overriding factor influencing their choice of instructional strategies and eventually 
success in addressing the socioscientific issues embedded in the theory of evolution in their 
practices.  
All the Life Sciences teachers who were categorised as having reform-based understanding 
showed knowledge of all other domains of PCK employed. The manner in which teachers in 
this category addressed the socioscientific controversy surrounding the theory of evolution by 
eliciting information from their learners was largely dependent on their acknowledgement, 
their recognition, and possibly the appreciation of their own as well as learner’s socio-cultural 
and religious convictions. The findings revealed that in the Life Sciences classrooms of the 15 
teachers (54%) who were categorised as having reform-based understanding, learners are given 
the opportunity to understand the theory of evolution as a topic embedded with socioscientific 
issues that explain the diversity and interrelatedness of species on Earth. In essence, the theory 
of evolution in these classrooms is emphasised in a manner corresponding with its significance 
as a fundamental building block of biological science. 
On the other hand, the findings of this study revealed that the manner in which Life Sciences 
teachers, who were categorised as having inadequate understanding (46 %), addressed the SSIs 
embedded in the theory of evolution was mainly influenced by quite a number of factors. 
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Firstly, teachers in this category perceived the theory of evolution as being at odds with their 
religious and cultural worldviews and those of their learners. Secondly, teachers were not able 
to integrate the socioscientific controversy in their classrooms, and they feared being 
challenged with questions that they do not have answers to. Lastly, time constraints impeded 
teachers in this category to address the socioscientific issues embedded in the theory of 
evolution during teaching and learning.  
The findings of this study thus conclude that an individuals’ religious and cultural affiliation 
does not prevent one from understanding and therefore teaching the theory of evolution in a 
manner commensurate with its significance. In similar fashion, understanding the theory of 
evolution does not necessarily mean abandonment of one’s religious and cultural convictions. 
The 15 teachers who appear to be addressing the socioscientific controversy surrounding the 
theory of evolution were from three different religious and cultural affiliations, from different 
socio-economic backgrounds, different race, and gender, but with one common goal: the 
willingness to provide the Life Sciences learners with an opportunity to understand the theory 
of evolution as a scientifically testable phenomenon, with the best explanation for diversity and 
interrelatedness of all the species on Earth.  
Additionally, the findings of this study can conclude that teachers’ attitudes towards the topic 
have direct impact on how the topic will be addressed in their classrooms. The 13 teachers, 
who were categorised as having inadequate understanding with regard to the theory of 
evolution, did not seem to address the topic in a manner that it should be addressed. It should 
be noted that these teachers have the content knowledge. This implies that in their Life Sciences 
classrooms the learners are doing well in their grades (marks). The learners are taught the 
theory of evolution with one objective only to get good marks at the end of the year. The 
implications are that more than forty percent of teachers in this category do not provide their 
learners with a scientific understanding of the theory of evolution, including the origin and 
history of life on earth. These learners are deprived of their democratic right to learn about the 
scientific account of the origin of living and non-living things is taken away. Unlike other 
studies that indicate teachers with strong religious convictions do not teach the theory of 
evolution in their classroom, in the Life Sciences classrooms of the teachers in these categories, 
learners are taught the theory of evolution, but for examination purposes only.   
An explanation for why some Life Sciences teachers with the same religious and cultural 
affiliations attempt to address the socioscientific controversy surrounding the theory of 
evolution, to equip their learners with several sides of the controversy, but others did not, 
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constitutes quite a number of factors. Firstly, some of the teachers were unable to reconcile 
their religious and cultural affiliations with scientific beliefs, as the topic is viewed to contradict 
and challenge different religious and cultural convictions. Secondly, teachers are not 
adequately equipped to address the SSIs in their Life Sciences classrooms. Thirdly, some 
teachers made claims that they are not given enough contact time to discuss and debate the 
controversy around the theory of evolution.  
The theory of evolution is the cornerstone of the biological sciences and has a rather important 
place in Life Sciences education. The theory of evolution is amongst the greatest authenticated 
theories throughout the history of science, it has been substantiated by evidence from a great 
diversity in the scientific field. Understanding the theory of evolution is of paramount 
importance to South Africa’s democratic society. The socioscientific controversial topics, such 
as the ones embedded in the theory of evolution, if taught well, not only cultivates science to 
improve argumentation, critical thinking skills and reasoning skills, but also to develop 
perception of nature of science and social awareness. The theory of evolution, particularly the 
evolution of humankind, is of paramount importance for all South Africans, most notably the 
younger generation of South Africans to appreciate our rich fossil resources and to take pride 
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QUESTIONNAIRE FOR LIFE SCIENCE TEACHERS (PCK-BSSIs) 
To whom it may concern 
This questionnaire is used to collect data for an M.Ed. research study at the University 
of Johannesburg.  
The aim of the study is to establish Grade 12 teachers’ pedagogical content knowledge 
when teaching and addressing socioscientific issues embedded in the topic of 
evolution.  
Socioscientific Issues (SSIs) are controversial, socially relevant, real-world problems 
that are informed by science and often include an ethical component e.g., evolution, 
genetic cloning and GMOs. 
All data collected will be anonymous, ethical and confidentiality measures will be taken 
to ensure protection of all the participants involved.  
Your assistance, co-operation, and honesty in completing this questionnaire is greatly 
appreciated.  




TARGET GROUP: GRADE 12 LIFE SCIENCES TEACHERS 
 
Dear Participant  
You are kindly requested to complete this questionnaire which is aimed at 
conceptualising Grade 12 Life Sciences teachers’ pedagogical content knowledge 
when teaching and addressing socioscientific issues embedded in the topic of 
evolution.  
Your participation is highly appreciated. The findings will help teachers and teacher 
educators improve the teaching of evolution whilst addressing socioscientific issues.  
The information collected will be conducted under scientific, ethical, and confidential 
terms. The responses provided will solely be used to complete this research project 
and nothing else.  
Participant consent  
 
The purpose of the study has been explained to me. I understand the research project and 
my role in it. I understand the confidentiality clause as stated by the researcher. I understand 
that I can retrieve my consent and participation in the research and there will be no penalty 
against me.  
 
If you consent to the above terms and conditions of the research, please indicate with a X 
against Yes in the contract below.  
I consent to participate fully in the research.                                
Yes   
No  
 









SECTION A:  
Teachers’ biographical details 
This section seeks your biographical information as a participant. Please put a cross (X) 
against the appropriate response.  
 
1. Which racial group do you belong to?  
Black Coloured  Indian  White  
    
  
2. What language do you speak at home?  
English  Afrikaans  African Language 
(specify) 
   
 
3. Indicate your teaching experience. 
0-5 years  6-10 years  11-15 years  20 + years 
    
 
4. Indicate your highest qualification. 
Diploma Degree  PGCE Masters  PhD  Other (specify please) 
      
 
5. Indicate your school type. 
Public township Public suburban        Private (independent) Christian 
    
 
6. Indicate how long you have been teaching Life Sciences. 
0-3 years  4-6 years  7-9 years  10 + years 
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7. Have you attended any professional development workshop on the teaching of 
Evolution? 
Yes   
No  
      
8. Indicate your religious or cultural affiliation! 
 
Christian Muslim Traditional 
African religion 
Hinduism Judaism Not 
religious/Atheist 



















































Part two: Teachers’ Understandings / Beliefs about Socioscientific issues 
 
“Socioscientific issues (SSIs), involve the deliberate use of scientific topics that require 
learners to engage in dialogue, discussion, and debate. They are usually controversial in nature 
but have the added element of requiring a degree of moral reasoning or the evaluation of ethical 
concerns in the process of arriving at decisions regarding possible resolutions those issues” 
(Zeidler & Nichols, 2009. P.1).  
 
    1. Should socioscientific issues such as the theory of evolution be a part of the Life Sciences 











3. Do you believe it is important to spend time in your Life Sciences classroom teaching 





4. Do you think that controversial and debatable issues in science such as the theory of 
evolution are necessary for learners to know and/ or important for teachers to spend 






5. What do you think is the best way to integrate SSIs such as the theory of evolution in 









Pedagogical Content Knowledge about Socioscientific Issues: Evolution 























Many times, a species is forced to make changes as a direct result of human progress. Such 
is the case with the peppered moth (Biston betularia). Up until the Industrial Revolution, 
these moths were typically whitish in color with black spots, although they were found in a 
variety of shades. As the Industrial Revolution reached its peak, the air in London became 
full of soot, and the once- white trees and buildings that moths used for camouflage became 
stained black. The birds began to eat more of the lighter- colored moths because they were 
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more easily spotted than the darker ones. Over the course of a few months, dark moths 
started appearing in the area and lighter moths became scarce. Once the Industrial 




















3. Is the above scenario or related topics important to include in the Life Sciences 



























































10. How confident do you feel about your understanding and knowledge related to the 














12.   If you have taught the theory of evolution by natural selection what would be your 







13.  What might be some of your learner’s misconceptions about the theory of evolution 








14.   Do you feel free to express your opinions or beliefs about the theory of evolution by 









Scenario 2: Evolution of Humankind: Adapted from Grade 12 Secondary School 











1. The theory of evolution was only included in the Life Sciences curriculum in the year 




















3. What learning objectives in the Life Sciences curriculum are related to the teaching of 


































7. Owing to the fact that you teach learners from different religious and cultural 
background, how do you address the conceptions that learners come to Life Sciences 






8. When teaching the concepts such as common ancestry on the above scenarios, how do 








9. Generally, what are your learners’ weaknesses and difficulties when teaching and 








10.  How confident do you feel about your understanding and knowledge related to the 









11. What do you understand about the Out Of Africa Hypothesis and the evidence that 









12.  If you have taught evolution of mankind what would be your learners’ weaknesses 

















14.   Do you feel free to express your opinions or beliefs about the evolution of 








Thank you so much for answering these questions. I really appreciate the information that you 
have provided me with. I have given you my contact details, so please if you have any queries 
























must be included 
so that learners 
should be 
provided with the 
opportunities to 
discuss their views 
of the interactions 
between science 
and religion in 
order to better 
understand why 




“Some of the 
issues in the theory 
of evolution are 
sensitive to deal 
with in the class, 
such as the 
evolution of 
humankind. Other 
concepts such as 
the theory of 
evolution are 
necessary to be 
included in the Life 
Sciences 
classrooms.  
“It should not be 




and cultural beliefs”   
Pedagogy How would you 
use the scenario 
instructionally in 












“I would place it 
on the 
smartboard, and 







views and ideas in 
group discussions, 
enrich one another 
and after that 








“I will inform the 
learners that there 








“I will only talk 
about the scientific 
aspects of the theory 
of evolution, I will 
tell learners that 
they need to know 
only the scientific 
aspects of the theory 
of evolution, and 
nothing else.  
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 learners in 
reaching 









related to the 
theory of 
evolution.  
“I am confident to 
teach all the 
concepts 
associated with 
the theory of 
evolution”. 








necessary to teach 
all the concepts 
associated with the 
theory of 
evolution) 
“Some concepts of 
the theory of 
evolution are 
difficult to explain 




(Teachers in this 
category show 
level of confident 
in teaching only 
evolution by 
natural selection, 
however they are 
not confident in 
teaching evolution 
of humankind) 
“The theory of 
evolution in general 
is too long and 
complicated”.  
(Teachers in this 
category expressed a 
relatively high level 
of uncertainty related 
to their confident 
about their 
knowledge necessary 




If you have 







how do you 
alleviate the 
misconceptions  




the learners. By 
acknowledging 
that controversy 
reigns around the 
theory of evolution 












learners and to 
understand how 
Only addressing 





of evolution of 
humankind 
“communicating to 
the learners that they 
only need to learn 
and pass the theory 
of evolution because 
it is required by the 
curriculum” 
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they can sustain 
their religious and 
cultural 
convictions while 



















EXAMPLE OF DATA ANALYSIS 
Teachers’ understanding/beliefs about socioscientific issues. 
“Socioscientific issues (SSIs) involve the deliberate use of scientific topics that require learners 
to engage in dialogues, discussion, and debate. They are usually controversial in nature but 
have the added element of requiring a degree of moral reasoning or the evaluation of ethical 
concerns in the process of arriving at decisions regarding possible resolutions of those issues” 




















evolution be a part 
of Life Sciences 
curriculum? 
Yes, it is the best 
explanation on how 
all living organisms 


















not be included in 
the Life Sciences 
curriculum, since it 
shakes the religious 
and cultural beliefs 
of the teenagers 





inclusion of the 
theory of evolution 








inclusion of the 
theory of evolution 
by natural selection, 






(negate the inclusion 
of the theory of 
evolution in the Life 
Sciences 
curriculum) 
Teachers in this category put 
the view that the theory of 
evolution is the most 
fundamental building block of 
all the living organisms on 
earth and as such it is of utmost 
importance for Life Sciences 
learners to be well-informed 
about the theory. 
 
Teachers in this category 
advocate for the theory of 
evolution by natural selection. 
However, these teachers 
strongly disagree with the 
evolution of humankind as it is 
viewed as being antagonistic to 
most people’s beliefs about 
creation. 
 
Teachers in this category 
developed the belief that 
evolution should not have been 
included in the Life Sciences 
curriculum because it is 
antagonistic to most people’s 
religious and cultural 
convictions. It is against the 
word of God. 
Do you believe it is 
important to 
spend time in your 
Life Sciences 








Teachers in this category 
acknowledge the value of 
addressing the SSIs as the key 













Some SSIs topics 
are too sensitive to 











Afraid of not being 
able to control class. 
I do not want to be 
biased. Not trained 





























The teachers in this category 
displayed mixed viewpoints, by 
indicating some elements of 
understanding the need to 
address some of the SSI topics 
in Life Sciences curriculum. 
However, these teachers state 
that topics such as the theory of 
evolution, abortion and stem 
cell research might conflict 
with the religious and cultural 
convictions of their learners 
and those of their own.  
 
Teachers in this category held 
the view that SSI topics should 
not be included at all, since 
there are learners from different 
religious and cultural 
convictions, and as such they 
are not equipped to deal with 
SSIs topics. 
Do you think that 
controversial and 
debatable issues in 




learners to know\ 
or important for 
teachers to spend 
time on? If yes, 
why? If no, why 
not? 
Yes, learners are 
given opportunities 
to recognise and 
appreciate different 
perspectives from 
their peers. Learners 
will become well-
informed who are 
able to argue against 
the theory and for 









is for Life 
Orientation classes, 
not Life Sciences, 
here we are dealing 
with content, only. 





















Teachers in this category put 
forward the view that 
addressing the socioscientific 
controversy embedded in the 
theory of evolution will 












Teachers in this category are of 
the view that Life Sciences 
learners should only learn 
about conceptual knowledge of 
the subject matter, and not 
scientific skills. Some of the 
teachers in this category 
indicated that evolution is just a 
theory, implying that the theory 
of evolution is something that is 
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discreditable. Teachers in this 
category lack an understanding 
of the scientific processes. 
What do you think 
is the best way to 
integrate SSIs 
issues into your 
Life Sciences 
teaching? Please 
give an example 
Engaging learners in 
controversial 
activities develop 










No need to engage 
























By engaging learners in 
controversy, teachers in this 
category are trying to address 
the religious and cultural 
concerns of their learners, 
which may impede on their 
understanding of the theory. 
Misconceptions are also 
remedied when learners are 
engaged in both the social 
aspects and the science aspects 
of the theory. 
 
The controversial nature of the 
topic makes teachers in this 
category uncomfortable to 
address in their classes. 
Teachers are not capacitated to 
address the socioscientific 
controversy surrounding the 
theory of evolution. Fear of 
being able to control the 
classroom.   
 














Life Sciences teachers’ 
knowledge of 
curriculum for 
teaching SSIs in the 
theory of evolution 
Teachers viewed the 
theory of evolution as a 
topic that will enable 
learners to desire to 
solve problems and 
make informed 
decisions using critical 
thinking skills. 
Teachers pointed out 
that the theory of 
evolution equips 
learners with the skill 
to critically evaluate 
and debate issues 
related to science and 
society. Teachers put 
forward the view that 



















Teachers in this 
category appear to be 
well-versed with the 
purpose of the Life 
Sciences curriculum, 
which is to enable 
learners to attain skills 
that are relevant to 











exposes learners to 
scope of biological 
studies to stimulate 
interest in science and 
create awareness of 
possible different 
fields of study.   
 
The theory of 
evolution is too 
difficult and confusing 
to learners. The theory 
of evolution 
contradicts learners’ 




















The theory of evolution 
is viewed as 
invalidating some 
teachers’ religious and 
cultural convictions. 
Teachers’ disregard of 
the theory is 
shadowing their 
acknowledgement of 
the goal of including 
the theory in the Life 
sciences curriculum.  
  
Teachers’ subject 
matter knowledge of 
the teaching of the 
theory of evolution  
Teachers perceived 
themselves as having 
in-depth knowledge 
necessary to teach the 
theory of evolution 
effectively to their 
learners. Teachers 
were knowledgeable 
about the theory of 






necessary to teach the 
theory of evolution to 

















confident with the 
knowledge to teach the 
theory of evolution. 
Teachers showed 
greater understanding 
of the knowledge with 
regard to the Darwin’s 




Teachers were not 
confident with the 
capacity to teach the 
theory of evolution in 
their Life Sciences 
classroom. Some 
teachers confused 
Darwin’s theory of 






in the theory of 
evolution 
Teachers acknowledge 
and recognise the 
socioscientific 
controversy 
surrounding the theory 
of evolution and 
address them during 



















Teachers are of the 
view that when the 
socioscientific 
controversy 
surrounding the theory 
of evolution is not 
addressed it may 
impede learners’ 
comprehension of the 
theory. By addressing 
the religious and 
cultural concerns of 











Teachers who only 
teach the science 
aspects of the theory of 
evolution and avoid the 













not feel alienated 
during the teaching and 
learning of the theory. 
Teachers elicit the 
controversy from their 






strategies, in which the 
teacher is at the centre 
of class, positioned as 
an expert and the only 
authorised transmitter 
of the knowledge about 
the theory of evolution. 
This is a teacher-
centred approach.  
Teachers’ knowledge 
of the learners for SSIs 




reconciling the fact 
that evolution is also 
taking place in 
humans. Learners have 
difficulty in 
understanding the idea 
of common ancestor. 
Explaining diversity of 
humans is a challenge. 
Terminology. 
Evolution is racist 
Reform-based 
understanding 
Most of the teachers 
are knowledgeable 
about their learners’ 
difficulties with regard 
to the teaching and 
learning of the theory 
of evolution. As such 
they will be able to 
design their 
pedagogical strategies 
with the aim of making 
it easier for learners to 
comprehend the theory 
effectively. 
 
